CHICAGO CONVENTION FEB. 24-28 


TUNNEL. SEE ARTICLE BY TORE NILSSON TABLE OF PAGE 3 


PRESTRESSED, PRECAST CONCRETE UNITS SAVE LABOR COSTS 


NATIONAL prestressed pool packages are available in all sizes from 16.x 32 up to any 
desired dimension for private and public pools. NATIONAL pools are approved by State 
Board of Health, and are designed to withstand forces caused by freezing in cold climates. 


NATIONAL manufactures a complete line of superior equipment—underwater lights, 
vacuum cleaners, filters, etc. We retain a highly specialized engineering staff. Services of 


our staff are available, if desired, to all engineers and architects. 


NATIONAL POOL EQUIPMENT CO. 
lee Highway, Florence, Alabama ae 
Please send information on National Prestressed Pools _| BUILDING A POOL 
FRANCHISE 


Name EQUIPMENT 


Address : FILTERS 
HEATERS 
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1 Lee Highway Florence, Alabama Atwater 2-1620 


ADISONVILLE, KENTUCKY, is SO 
M efficiently managed that for 
the third successive year no prop- 
erty taxes were levied. With this 
record for efficiency, it is only 
natural that corrosion-proof Clay 
Pipe was chosen for the city’s new 
sewerage expansion program. More 
than twenty-two and a half miles 
of Vitrified Clay Pipe are going 
into the project. 

In the opinion of J. Sanders 
Parker, Consulting Engineer, Clay 
Pipe is “the best that could be 
obtained for this service.”’ Clay 
Pipe never wears out . . . does not 
rust, rot, or disintegrate ... is the 
only pipe backed by a long-term 
written guarantee. And the new 
stronger, longer lengths speed in- 
stallation ... cut labor costs. 

When investigating materials for 
sewer expansion, remember 
substitute pipe may have some of 
the features of Clay Pipe, but only 
Clay Pipe has all the features you 
can trust. 


Public Officials: David Parish, Mayor; 
A. O. Johnston, Councilman, Chairman of 
Water and Sewers. 


Consulting Engineers: J. Sanders Parker; 
F. E. Stepp, Resident Engineer. 


Contractors: C. F. W. Construction Co., Inc.; 
Sterrett Construction Co. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820 N Street, N. W., Washington, D. C. 
311 High Long Bldg., 5€. Long St., Columbus 15, Ohio + 703 Ninth & Hill Bldg., Los Angeles 15, Calif. » 100N. La Salle St, Rm. 2100, Chicago 2, Ill. + 206 Mark Bidg., Attanta 3, Ga. 
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BORDEN MANUFACTURES EVERY TYPE FLOOR GRATING 


IN FERROUS AND NON-FERROUS METALS 


@ EASY TO INSTALL — engineered in conveniently sized units for easy installation. 
@ EXTRA STRONG — reinforced, designed with maximum safety factor. 
@ LIGHT WEIGHT — opproximately 80% open, reduces dead weight, allows greater live load. 


@ SELF-CLEANING -— creates greater safety, economy of maintenance, no sweeping or washing 
required. 


BORDEN METAL PRODUCTS CO. 


Write for complete 7 
| Please send me BORDEN Catalog 
All/Weld, Pressure Locked, and Riveted Floor 


Gratings in this FREEI6-page catalog — 


TITLE 


BORDEN METAL PRODUCTS 


845 GREEN LANE Elizabeth 2-6410 ELIZABETH, N. J. 


SOUTHERN PLANT—LEEDS, ALA. — MAIN PLANT—UNION, N. J. CITY AND STATE 
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The scene: New Haven harbor. The occasion: closing 
what is probably the longest continuous plate-girder 
span in the United States. The center girders meas- 
ure 107 ft and the anchor arms 140 ft, for an impres- 
sive total length of 387 ft. 

The operation shown here was a ticklish job, 
but it went off without a hitch. Two big travelers 
hoisted the four 89-ton girders and eased them into 
place about 65 ft above the channel. This closed 
the last gap in the 3,769-ft Quinnipiac River 
Bridge, longest elevated structure on the 192-mi 
Connecticut Turnpike. 


BETHLEHEM STEEL | 


While the bridge also includes beam and simple 
girder spans, of primary interest is the 906-ft con- 
tinuous girder section over water. This portion 
required 3,600 tons of the 11,420 tons of fabricated 
steel used in the bridge. 

The turnpike is a project of the Connecticut Turn- 
pike Commission. D. B. Steinman designed the 
Quinnipiac River Bridge, and Bethlehem Steel Com- 
pany was general contractor for the superstructure. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


ETHEEHEYy 


STEEL 
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Making earthmoving PROFIT history 
from New England to New Zealand 


Three of a fleet of ten Yuba Mov- 


Twe 32-ton Yuba Movalls replaced five conventional heavy -duty end 
dumps on a 5 mile section of Massachusetts Turnpike involving movement 
of 2,725,000 yards of rock and earth. These are powered by Cat DW-21s. 


The rugged multi-purpose high speed hauler 
that outperforms rear-dumps and bottom-dumps 
on more types of off-highway jobs 


These typical jobs illustrate Yuba Movall versatility. Exclusive level action 
positive ejector discharges heaviest rock, frozen muck, or any top loaded ma- 


terial, or spreads on the fly. High clearance, short turning radius, full stability / 
during all operations, big tire flotation and traction, big capacity —these add 9 


up to more yards, less downtime, bigger year ’round profits. For full informa 
tion, see your Allis-Chalmers, Caterpillar, or International Harvester Dealeg 
—or phone or write Yuba direct. 


YUBA MANUFACTURING DIVISION 


coal overbyrden ct 
Zealand. These 32- 


TAIL GATE 


LOADED —The big target, big 


pacity body cerries its load fow, 


gravity with potenti 


140,000 Ib. ejector push assuring 
complete positive discharge 
minimum use of power. 


EMPTY — Sides and hike. are 
scraped ciean, eliminating need for 
“mucking out" or decreasing capac- 
ity for next full load. Complete 
ejection takes —— 1 = seconds. 


MA-802 


702 EAST H STREET « BENICIA, CALIFORNIA YUBA CONSOLIDATED INDUSTRIES, INC. 
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Airline Highway - Causeway Blvd. Interchange 
Greater New Orleans Expressway 


Department of Highways, State of Louisiana 
Greater New Orleans Expressway Authority 


Contractor: Louisiana Paving Company, Inc. 


Designed by: Palmer & Baker, Inc., 
Engineers, Mobile, Ala. 


Structural Steel by American Bridge 


Interchange with elevated rotary roadway eliminates bottleneck 


at busy intersection ... speeds expressway traffic 


The bold new elevated rotary interchange shown 
above was recently opened on the Greater New Orleans 
Expressway. Designed to provide a maximum number of 
turning movements, it is already proving an efficient way 
to tie-in important intersecting highways with high-speed 
expressways . . . especially in built-up, congested areas. 

Located at the busy intersection of Causeway Boulevard 
(the Expressway )—the only clear north-south route, and 
Airline Highway—a principal east-west route, this interest- 
ing circular interchange feeds traffic to and from these 
important arteries smoothly and with a minimum of inter- 
ruptions. 


The interchange embraces a 1,109’ long x 32’ wide circu- 
lar elevated roadway having a 353’ centerline diameter. 
The Causeway Boulevard overpass over Airline Highway 
is 3.693’ long and carries two 28’ roadways plus median 
strip and walkways. Four 22’ ramps connect to Airline 
Highway, and four connect to the overpass, for a total of 
7,590’ of ramp approaches. Altogether, interchange circle, 
overpass and ramps have about 214 miles of roadway! 


A total of 6,188 tons of structural steel went into the 
overpass, traffic circle and ramps. All of it was fabricated 
and erected by American Bridge. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 


Contracting Offices in: Ambridge - Atlanta - Baltimore - Birmingham - 


Boston - Ch cago - Cincinnati - Cleveland - Dallas - Denver - Detroit - Elmira 


Gary - Houston - Los Angeles - Memphis - Minneapolis - New York - Orange, Texas - Philadelphia - Pittsburgh - Portland, Ore. - Roanoke 


St. Louis - San Francisco - Trenton - United States Steel Export Company, New York 


AMERICAN BRIDGE 
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... provides an excellent addition 
to your pavement design file 


The Expansion Joint Institute, composed of the major manufac- 
turers of premoulded joint materials who have united to provide 
research, product development and technical data for the con- 
struction industry, has released a new manual, ‘Design Practices 
And Uses Of Premoulded Joints In Concrete Pavements.” This 
manual, is the first of its type ever produced and was prepared 
in answer to many requests for a technical manual concerning 
the uses of expansion joints. 


You'll find the comprehensive technical data and illustrations on 
the many types of premoulded joints, their applications and 
installation information included in this manual a very valuable 
addition to your design file. Send the coupon below for your 
copy, today! 


INSTITUTE MEMBERS 


The Celotex Corporation Presstite-Keystone 121 HILL AVENUE AURORA, 


120 South LaSalle Street Engineering Products Co. Gentlemen: 
Chicago 3, lilinois 3782 Chouteau Avenue Please send me, without obligation, my free copy of “Design 
St. Louis 10, Missouri Practices and Uses of Premoulded Joints in Concrete Pavements.” 
NAME 


W. R. Meadows, Inc. Servicised Products Corp. : FIRM___ 
2 Kimball Street 6051 West 65th Street ADDRESS 
Elgin, Minois Chicago 38, Illinois 
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MOVES BIG LOADS FASTER 
_ Each portion of blade forces material toward a different point. 
_ Packing is eliminated. Pressure and friction against blade de- 
‘sreases'toward top of blade neared power. 


Announcing the most revolutionary development 


OW! THE CENTRILINE PROCESS 


Cross section view, in special transparent pipe, showing new small size Centriline 
machine in action being pulled through the pipe from left to right. Note the uni- 
formity of the cement-mortar lining. 


STRIP PHOTO * TOP: 


STRIP PHOTO * BOTTOM: View of machine at work in special cut away pipe illustrating centrifugal applica- 
tion of the cement-mortar. 
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in the water works field in the past 15 years ! 


NOW, for the first time, your city’s small but important 
transmission and distribution lines, including those 
used for fire protection, can regain their original flow 
capacity and pressure through the famous Centriline 
Process. A smaller version of the Centriline machine 
has been developed for use in 6” to 14” mains. 

Here is how Centriline rehabilitates water systems’ 
distribution grids. First, the pipes are cleaned to re- 
move all tubercules, scale and loose materials resulting 
from corrosion. The Centriline machine is placed in 
the pipe and mortar is forced into a rapidly revolving 
head which applies a uniform coating on the pipe wall 
by centrifugal force. The thickness of the lining can be 
regulated by careful control of the machine. All of this 


mains 


is accomplished with a minimum of interruption to 
surface traffic, since the pipes are lined in place! 
The advantages of using the new, small diameter 
Centriline machine in your mains are numerous. The 
new machine has a design feature which eliminates 
most excavations at valves, laterals and corporation 
cocks. The cost is lower than ever before. In addition, 
Centrilining permanently prevents future tubercula- 
tion, corrosion or leakage ... reduces maintenance and 
pumping costs ... raises distribution pressures and 
efficiency and extends the life of steel or cast iron pipe 
indefinitely. Send today for your free copy of our illus- 
trated booklet which fully describes how Centriline 


‘an help you salvage worn out water lines of every size. 


CENTRILINE CORPORATION 


140 Cedar Street 
New York 6, N.Y. 
WoOrth 2-1429 


A Subsidiary of Raymond Concrete Pile Company 


Branch Offices in Principal 
Cities of the United States, 
Canada and Latin America 
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Denver's Coliseum... 


Illustrates Versatility of Concrete for Arena Buildings 


Denver's Coliseum is a handsome 
example of the functional use of concrete 
for arenas requiring uninterrupted en- 
closed space with minimum maintenance. 
Iis arched construction requires no sup- 
porting pillars and provides a clear and 
unobstructed view of the entire arena area. 
Only concrete, the completely plastic 
building material, can be so molded and 
formed into any shape with all of its 
strengthening reinforcement inside. 


Throughout the long years of its 
life, this concrete building will be virtually . 
maintenance-free—a joy both to taxpayers 
and to spectators who attend the public 
functions held therein. 


Growing with the Country 


IDEAL CEMENT COMPANY 


DENVER, COLORADO 


15 Plants and 4 Terminals Serving Some of the Most Rapidly Growing Areas of the Natio~ 
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SMS-Rotovalves 
On Sewage Pump 
Discharge 


GIVE ACCURATE. 
THROTTLING 


At Philadelphia’s Southeast and Central 
Schuylkill Pumping Stations, twelve 
SMS-Rotovalves with electric operators 

are installed at the discharge ends of . 
vertical centrifugal pumps. These 30- 
inch Rotovalves were chosen for their = 
reliability of operation and ability to —_-» 
throttle pump discharge accurately. 


Their full-line opening cuts pressure loss 
to lower pumping costs. Self-purging, 
monel-to-monel seats are out of the 
stream, and less subject to wear. Roto- 
valves give quick, easy throttling opera- ~ « 
tion. Bronze trunnions eliminate friction 2 
as the plug first lifts, then turns, finally 
reseats in the desired position. For emer- 
gency closure, maximum initial shut-off 
eliminates sufficient line surge shock to 
prevent damage to pump parts. 


| 
| 


You can obtain full information on SMS- 
Rotovalves, as well as the complete line 
of Ball Valves and R-S Butterfly Valves, 
by contacting our nearest representa- 
tive. Or, write to S. Morgan Smith Com- 
pany, York, Penna. 


qOverall view shows dry well and discharge ris- 
ers. Close-up (lower photo) shows a 30-inch 
Rotovalve equipped with electric motor-driven 
operators. 


S. MORGAN SMITH HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO e 


* Pumps ¢ Hydraulic Turbines & Accessories 


Ball Valves « R-S Butterfly Valves + Free-Discharge Valves * Liquid Heaters 


Rotovalves 


CIVIL ENGINEERING °¢ January 1958 13 


“4 
pay 
> 
: 


Raymond announces 


a new construction idea... 


OFF-SHORE OIL STORAGE ISLANDS 


Designed especially for oil companies 


engaged in off-shore drilling... 


These bulk storage islands with direct-loading facilities will 
be of particular interest to oil companies at Lake Maracaibo 
as well as other expanding, off-shore oil producing regions. 
The most obvious advantage of these units is that, they 
eliminate the congestion on shore caused by increasing 
bulk storage and tanker loading operations. 

The unit shown consists of six, 180,000-barrel capacity 
steel tanks—providing a total capacity of 1,080,000 barrels 
—a pumping station, and mooring facilities accommodat- 


ing up to two 100,000-ton tankers. The 180-foot wide, 40- 


ouR 61ST YEAR, poUNDATIONS FOR THE STRUCTURES 


foot high tanks rest on 244-foot prestressed platforms. The 
platforms, in turn, are supported by Raymond Prestressed 
Cylinder Piles, and all six platforms are connected by cat- 
walks. This new, space saving design, just one of many 
feasible for this type of construction, exemplifies the de- 
gree of service Raymond offers its oil company clients. The 
development of new ideas, construction methods and mate- 
rials is a continual process at Raymond. We will be glad 


to supply you further information on our oil storage islands. 


RAYMOND CONCRETE PILE CoO. 


140 CEDAR STREET, NEW YORK 6, N. Y. 
Branch Offices in the Principal Cities of the United States 
Subsidiaries in Canada, Latin America and Other Countries 


AMERICA * COMPLETE CONSTRUCTION SERVICES ABROAD 
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Since 1908 eee 


... Bristol Steel has been fabricating 

and erecting steeh@ver am @ver expanding 

area at an ever imereasing rate. Through 

spectacular growth during the postwar years, 

Bristol Steel, with its two modern fabricating 

plants, is now capable of efficiently handling jobs 

up to 10,000 toms im Size. . . a tripling of our 

production capacity in just over 10 years. We 

believe there’s a valid reason for this phenomenal 

growth... a feason you'll discover if you count 

Ser Bristol Steel in on your next major construction 
anmnetiiin project. If you’d like to know more about 
Major Projects Bristol Steel, we'd like to send you our 
in Recent Years . - 50th Anniversary brochure. Won’t you 
request it on your letterhead? 


Dependable 
structural steel 
service since 1908 


BRISTOL STEEL 


1RON WORKS, 
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Caterpillar reports 


Here’s what a typical portion of 
the magnificent Interstate High- 
way System is going to look like. 


Colors refer to 
of road in picture above. 


INTERSTATE SYSTEM FREEWAY 


ay Depending on traffic demands, a Freeway will 
GEE be 2, 4, 6 or 8 lanes—each lane at least 12 feet 
in width. Shoulders will be at Icast 10 feet; center strips, 
in rural areas, will be a minimum of 36 feet wide. States 
will set speed limits, but, to provide a margin of safety, 
the Freeways are designed for 50 MPH in urban areas 
to 70.MPH in open, flat country. These super roads will 
go around most towns to speed your trip and to give 
townspeople relief from dangerous congestion caused by 


The Freeways will be of “Controlled 
Access” design. That means there will be no intersections. 
No railroad crossings. Not even driveways. This safety 
design is expected to save thousands of lives a year! When 
the Freeways cross a road like this 


through traffic. 


STATE HIGHWAY 
either an underpass or overpass will be built, 
eliminating a dangerous intersection. State 
highways like this, and farm-to-market roads (dark gray 


This is no dream! We're building 41,000 miles of 
Freeways like this 


It’s the Interstate Highway System-—part of the nation’s gigantic 


Work has started! Money’s authorized! 


$50 billion road building program. Here’s what it means to you. 
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THREE-WAY USE OF ELLIPTICAL 
PIPE BY AMERICAN-MARIETTA 


HI-HED PIPE 

is inherently stronger than 
its round pipe equivalent 
for use under extremely 
high fill. Makes full use 
of available cross-room 
without disturbing exist- 
ing facilities. 


carries a greater flow than its round equivalent—in 
a shallower trench with adequate depth of cover. 


Another example of 
PROGRESS IN CONCRETE 


A-M’s elliptical concrete pipe was chosen for 
this combination sewer project because of its 
increased self-cleansing velocities at periods 
of dry-weather flow—and used in three ways 
on this single job . . . as Lo-Hed, Hi-Hed and 
Inner Circles Pipe. The two mile line, engi- 
neered by Consoer Townsend & Associates, 
Chicago, runs from the Teletype Corporation 
in Niles, Illinois, to the north branch of the 
Chicago River. 

American-Marietta’s reinforced elliptical, 
as well as round, pipe is available in a full 
range of sizes with pretested strengths to 
meet various specifications—can be delivered 
in quantity when and where needed from 
any of A-M’s many plants located from 
coast to coast. 


Our technical staff will be pleased to 
assist you with your pipe problems 


INNER CIRCLES 
PIPE 


allows passing of pipe 
through pipe under- 
ground without requiring 
excavations or disruption 
of surface traffic. Permits 
faster work at less cost in 
any weather. 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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(BI . Surge Tanks 


Serve Garrison Dam 


When completed, the new Garrison Dam, 
opened in January 1956 near Riverdale, 
North Dakota, will provide 400,000 kilo- 
watts of power, provide flood control and 
needed irrigation for large areas of both 
North and South Dakota. Its huge reservoir 
will form a lake 200 miles long to hold 
7,494 ,573,000,000 gallons of, once turbulent, 
Missouri River water. 

To control the now man-made turbulence 
of these waters as they race from reservoir 
to power tunnel, Army engineers of the 
Missouri River Division will rely on the six 
CB&I surge tanks shown above. 

These 65 ft. diam. by 135 ft. high tanks 
are typical of pipelines, penstocks and steel 
plate structures CB&I has built for hydro- 

* electric generating plants and for water di- 
version projects all over the world. Our 
plants are fully equipped and competently 
staffed to design, fabricate and erect such 
structures to your specifications. Write our 
nearest office for details. 


Worm’'s-eye view looking up through safety net to 
boom tower used during erection of CB&I surge ~ oe 
tanks at Garrison Dam. ; 


Chicago Bridge & Iron Com ) 
Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco * Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 


REPRESENTATIVES AND LICENSEES: 
Australia, Cuba, England, France, Germany, Italy, Jopan, Netherlands, Scotland 
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Moretrench Wellpoints Make Short Work Of 
14’ Of Water In Silt, Sand, and Sawdust. " 


Sedimentation Tanks, Grit Chambers, Pumping Station are all dewatered at once. 


Heavy pile driving rig works without difficulty on mats. 


Yet, 
ONE MORETRENCH PUMP WITH WELL- 
POINTS ON 7’ CENTERS GAVE THE 
CONTRACTOR A BONE DRY WORKING 


AREA! 


Excavating for a sewerage treatment plant in 
Superior, Wis., presented quite a problem for 
Steenberg Construction Company of St. Paul, 
Minnesota: 
Water was within one-half inch of the surface. 
Proving again, that if you're looking for econ- 
i d. rubbish omy, along with pumping satisfaction, you can’t 
18” of ‘ beat a Moretrench Wellpoint System. 
bottom layer — clay 


i CORPORATION 90 West St. 4900 S. Austin Ave. 7701 Interbay Bivd. 315 W. 25th St. Rockaway 
New York 6 Chicago 38, Illinois Tampo 9, Florida Houston 8, Texas New Jersey 


Western Representative: Andrews Machinery of Washington, Inc., Seattle 4, Washington 
Canadian Representative: Geo W CROTHERS Limited, Toronto, Ontario 


Brazilian Representative: Oscar Toves & Co., Ltd., Rio de Janeiro 


Find out more about handling wet jobs profitably. 
Ask for our illustrated catalog. 
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says Hes glad 
weused the Roebling 
Bridge Division 

Specifications 
and Design 
Data 
Book 


Do you have this 22-page book? It 
contains the information required: for the 
selection and preparation of specifications 
for wire, strand and rope used on guyed 
structures and suspended systems of all 
kinds (except major suspension bridges). 
For your copy, just write to Bridge Division, 
John A. Roebling’s Sons Corporation, 
Trenton 2, New Jersey. 
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Branch Offices in Principal Cities 
Subsidiary of The Coloredo Fuel and Iron Corporation 
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Howard F. Peckworth, Director of 
ASCE and managing director of the 
Concrete Pipe Asso- 
ciation, Inc., of Chi- 
cago, has been ap- 
pointed by Governor 
Stratton to a four- 
year term as a mem- 
ber of the Northern 
Illinois Local Gov- 
ernmental Area Plan- 
ning Commission. 
The personal honor 
to Mr. Peckworth is 
also an honor to 
the profession, as it 
signifies the public’s growing awareness of 
the importance of the engineer. 


H. F. Peckworth 


Hans F. Winterkorn, professor of civil 
engineering at Princeton University and 
a pioneer in the field of soil stabilization, 
has been awarded the Officer’s Cross of 
the Federal Order of Merit in recogni- 
tion of his achievements in science, en- 
gineering and education. The award is 
the highest civilian decoration the Ger- 
man government can confer. It is the 
successor to the Order “pour le merite,” 
founded by King Frederick the Great in 
1740. 


James R. Graves has been appointed 
senior design engineer in the bridge sec- 
tion of Patchen and Zimmerman, Engi- 
neers of Augusta, Ga. Mr. Graves has 
served the Texas Highway Department 
for 17 vears, as senior design engineer in 
the bridge section for the past nine years. 


S. W. Spielvogel has been appointed 
staff consultant for Byrne Associates, 
Inc., and Stevens and Wood, Inc., New 
York utility and industrial consultants. 
Mr. Spielvogel was formerly connected 
with Consolidated Edison Co. of New 
York. He is the author of Piping Stress 
Calculations Simplified. 


Allen F. Clark, Jr., Colonel, Corps of 
Engineers, and district engineer of the 
Philadelphia District, has been  reas- 
signed as division engineer of the North 
Pacific Division, Portland, Ore. 


Clarke Donaldson retired recently as 
head of the Construction Department 
of the city of Atlanta. Mr. Donaldson 
has been associated with the city for a 
number of years. 


Jim Boydston, former engineer for 
Multnomah County, Oregon, has joined 
the Portland firm of Stevens and Thomp- 


son. 


C. D. Curtiss has retired as commis- 
sioner of the Bureau of Public Roads 
after 38 vears of distinguished  servicé 
with the Bureau. He has reached the 
mandatory retirement age. 


Paul W. Thompson has been appointed 
general manager of the 27 International 
Editions of Reader's 
Digest. Mr. Thomp- 
son, one of the 
youngest American 
generals in World 
War II, joined the 
Digest in 1946 as 
director of the mag- 
azine’s central Euro- 
pean publishing, and 
established editions 
in France, Germany, 
Austria, Belgium and 
Switzerland. Early in 
his career, Mr. Thompson was granted a 
freeman Fellowship for a year’s study 
of hydraulic engineering in Europe. 


P. W. Thompson 


\ 

DIFFICULT FIELD a | do not 
stop Fairchild’s experienced ground control 
crews. The Shoran jeep and trailer shown 
crossing a South American river is used to 
locate accurately the survey plane’s position 
over water, jungle, or.areas where no 
photomap exists. This is done by transmitting 
signals from the-plane-to two widely separated 
ground stations. The signals are instantly 
retransmitted back to the plane and the 
time required to make the round trip is 
automatically measured enabling the plane's 
location to be accurately determined. 


Ground control plays an important rolé in 
assuring accurately-flown, on-time surveys? 
Call Fairchild for your next survey. Learn why 
engineers have been saying for over thirty \ 
years —you can count on Fairchild.\ ~ 


IRGHILD ~ 


AERIAL SURVEYS, INC. a 
LOS ANGELES, CALIF.: 224 East Eleventh Street - NEW YORK CITY, N.Y.: 30 Rockefeller Plaza - CHICAGO, ILLINOIS: 111 W. Washington St. - LONG ISLAND CITY, N.Y.: 
~~. 21-21 Forty-First Ave. - TALLAHASSEE, FLORIDA: 1514 S. Monroe St. - BOSTON, MASS.: New England Survey Service, Inc., 255 Atlantic Ave. - SHELTON, WASH.: Box 274, Route 1 . 
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Samuel Lerner, professor at Brown 
University, who was on sabbatical leave 
during 1956-1957, has returned to Brown 
to resume teaching duties. The year was 
spent in Italy, at the University of 
Turin, where Professor Lerner studied 
structural engineering under Prof. Louis 
Colonnetti. Professor Lerner was award- 
ed the Doctor of Engineering degree in 
July 1957. 


Charles T. Tench, Colonel, U. S. Army 
(retired), has been appointed vice-presi- 
dent in charge of Louisiana and Texas 
operations for Palmer and Baker Engi- 
neers, Inc., of Mobile, Ala. His head- 
quarters will be at 3004 Jefferson High- 
way, New Orleans 


Marvin J. Kudroff, associate in the 
firm of Daniel, Mann, Johnson, & Men- 
denhall, Architects & Engineers, of Los 
Angeles, Calif., has just been appointed 
director of engineering. Mr. Kudroff has 
been with DMJM for more than ten 
vears as chief structural engineer, and 
has also served as project manager on 
many of the firm’s major operations. 


O. A. Dietz has been promoted to 
superintendent of the Northern District, 
Maintenance Division of the Engineering 
and Construction Bureau of the Panama 
Canal Company, Cristobal. Mr. Dietz 
has been connected with the Panama 
Canal since 1939, and has been assistant 
superintendent and planning engineer 
since 1948. 


C. H. Topping, senior architectural 
and civil engineering consultant to the 
engineering department of E. I. du Pont 
de Nemours & Co., Wilmington, is new 
president of the Building Research Insti- 
tute. He was erroneously listed as presi- 
dent of the Building Research Advisory 
Board in the October issue. Edward X. 
Tuttle, vice-president of Giffels and Val- 
let, Detroit, is chairman of the BRAB, a 
30-man appointive group that offers ad- 


C. H. Topping E. X. Tuttle 


visory services on building technology to 
industry and government. The Building 
Research Institute was organized in 1952 
to meet the need of the construction 
industry for an organization which could 
focus the attention of the entire industry 
on building research technology. Both 
groups are units of the National Acad- 
emy of Sciences—National Research 
Council. 


CIVIL 


Hyde Forbes, engineer and geologist 
of Palo Alto, Calif., has announced his 
partial retirement from active practice. 
His office practice will be continued by 
William G. Dunn and Richard S. Har- 
ding in consultation with Mr. Forbes at 
1535 Castilleja Avenue, Palo Alto. 


Porter, Urquhart, McCreary & O'Brien 
have made two additions to the staff 
of their Newark, N. J., office. J. C. Young, 
chief of the department of highway de- 
sign for the California Highway Depart- 
ment, has been appointed chief highway 
engineer. New chief engineer is C. H. 
Darby, who served the California Divi- 
sion of Highways for eleven years. 


Jake Allen Carpenter, graduate student 
in the School of Civil Engineering at 
Cornell University, has been awarded 
the second Herbert T. Spencer fellow- 
ship for research on a phase of bitumi- 
nous materials. Mr. Carpenter received 
his BS. degree in civil engineering at 
the University of Nevada in 1955. 


Byron O. McCoy, staff member of 
Charles T. Main, Inc., of Boston, has 
been elected vice-president of Vermont 
Electric Power Company, Inc. He will 
supervise construction, maintenance, and 
transmission of St. Lawrence power 
throughout the state. Mr. McCoy will 
make his home in Rutland, Vt. 
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BALLOT BOX 


We like to think of M & H valves 
and hydrants as ‘“‘candidates”’ in an 
election contest. The ‘‘voters’’ are 
the engineers and water works men 
of the United States. The ‘‘ballots”’ 
are material specifications and pur- 
chase orders. As this ‘‘election’”’ 
stands today, M & H products rank 
high among the winners. 

For many years, the sale and use 
of M & H valves and hydrants has 
been rapidly and steadily growing. 
Our company has become a leading 
producer of valves, hydrants and 
accessories. Returns from the en- 
gineering ballot box we consider 
as an emphatic vote of confidence. 
Our pledge, therefore, is that M&H 
products shall continue to merit that 
confidence through the years to 
come. 


VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


f 4 M&H 
ait. Mechanical 
Joint 


Valve. 
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Figure B-175. Type M-R Gates designed 
especially for application to centrifugal 
pump discharge lines. A rubber seating 
ring is inserted in the seat to absorb the 
slap which occurs when pumps stop. A 
flexible bar connection is arranged be- 
tween the hinge links to provide a stop for 
the gate shutter to prevent the outer edge 
of the shutter from tipping downwardly 
when flow abruptly ceases. Smaller sizes 
of gate are provided with a bumper ar- 
rangement to prevent the shutter being 
forced too widely open when flow starts. 


Ask for Bulletin 734A 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


It is mechanically impossible 
to use any Torque Wrench 
with adapters or extensions 
(with accuracy) unless that 
Torque Wrench has a positive, 
built-in, fixed load position. 


This essential factor of ac- 
curacy, misunderstood or ) 
ignored in the design and /, 
manufacture of some tor- IES = 
que tools, can complete- ee” 


ly defeat their purpose. i 


Write for Torgue Manual 
a with formulae tables and explana- 
a \ tions for correct use of adapters 
\ and extensions. 


UALITY/ 1. LINQIS 


ADD/SON 


Harry S. Lewis has been appointed 
engineering consultant to the U.S. Navy 
Administration Unit on the Island of 
Saipan. Under United Nations and Trust 
Territory agreements, the Navy admin- 
isters all the affairs of Saipan, Tinian, 
and other islands in the Marianas. M1 
Lewis has just completed two vears’ 
work in Iceland on the airbase construc- 
tion supervision program while connected 
with the Hedrick-Grove-Shepherd-Wil- 
son-Kruge organization 


E. G. Bailey, retired vice-president of 
Babcock and Wilcox, and Honorary Me- 
ber of ASCE, bas been similarly honored 
by the American Society of Mechanical 
Engineers. Praised in the accompanying 
citation for his imaginative leadership 
and inspired guidance of youth, Mi 
Bailey has written many papers on the 
curricula — and engineering 
schools and is a trustee of Lafavette 
College. He developed the Bailey Boile: 
Meter, which “revolutionized boiler oper- 


policy of 


ation.” 


Louis J. Rumaggi of Chicago, Ill, 
has been promoted to the rank of major 
general in the Army Corps of Engineers. 
The twin-star general became Division 
Engineer in July of this year, and is 
supervising the most extensive program 
ever undertaken by the Corps of Engi- 
neers in the Great Lakes Area 


Carey H. Brown, ASCE Director of 
District 3, and retired Eastman Kodak 
official, has been made a Fellow in the 
American Society of Mechanical Engi- 
neers. To receive this honor, an engineer 
must have made outstanding and recog- 
nized contributions to the advancement 
of the science of engineering. Mr. Brown 
lives in Scottsville, N. Y. 


E. C. Wenger, since 1947 manager of 
the Conservation Bureau of the Portland 
Cement Association, retired on Decem- 
ber 1. Mr. Wenger has been on the as- 
sociation’s staff since 1934, and for 13 
years was regional highway engineer for 
its midwest region. He plans to practice 
as a consulting engineer in the highway 
and municipal improvement field. 


Leonard C. Halpenny, 2 consultant 
specializing in ground-water hydrology 
and related fields, announces the open- 
ing of the Water Development Corpora- 
tion. The new firm will be located at 
3938 Santa Barbara Avenue, Tueson, 
Ariz. 


Edmund Astley Prentis, one of the 
founders of the New York firm of 
Spencer, White & Prentis, has been se- 
lected as the recipient of the 1958 Alex- 
ander Hamilton Medal. The medal, the 
highest honor awarded annually by the 
Columbia College Alumni Association, 
is presented to an alumnus or faculty 
member for “distinguished service in any 
field of human endeavor.” 
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Three members of ASCE received the 
American Institute of Planners’ “Distin- 
guished Service Award” this vear. Law. 
rence V. Sheridan, Harold M. Lewis, and 
Ladislas Walter Segoe, all members of 
the ASCE City Planning Division Ex- 
ecutive Committee, were awarded the 


L. W. Segoe 


Institute's highest 
tribute for their out- 
standing work in 
city des'gn and plan- 
ning. Mr. Sheridan, 
president of Metro- 
politan Planners, 
Inc., of Indianapolis, 
Ind., is a past-presi- 
dent of the Institute 
and past chairman 
of the ASCE City 
Planning Division. Mr. Lewis, New York 
City consulting engineer and city plan- 
ner, was commended for his “leadership 
in the modern science of planning 

(and as a) definitive author and scholar.” 
Mr. Lewis is a past-president of the In- 
stitute. Mr. Segoe, a consulting engi- 
neer and city planner, is a member of 
the Cincinnati (Ohio) firm bearing his 
name. He was praised for his outstand- 


L. V. Sheridan 


ing contributions to the field) of cits 
planning. 


Bob Lium, until recently with th 
firm of Moffatt, Nichol and Taylor, Port- 
land, Ore., has moved to Anchorage. 
Alaska, to accept a position with the 
Civil Aeronautics Administration. He has 
been co-editor of Oregon Civil Enginee) 


Charles P. Dunham has been appoint- 
ed assistant project manager of Nuclear 
Projects, Architect-Engineer Division of 
Aerojet General Corporation, a subsid- 
iary of General Tire & Rubber Com- 
pany. Mr. Dunham, a 1951 graduate of 
the University of Missouri, has been 
practicing in Los Angeles County for the 
past six vears 


Paul S. Symonds, of the Engineering 
faculty at Brown University, will spend 
his sabbatical leave in 1957-1958 at the 
University College of Swansea in Wales 
He has received both Fulbright and 
Guggenheim awards 


Kenneth E. Carter has joined Gibbs & 
Hill, Inc., at Tampa, Fla., as assistant 
highway engineer, in charge of roadway 
design. Previously he was project engi- 
neer with Lockwood, Kessler & Bartlett, 
Inc., and an engineer for the California 
Division of Highways 

(Continued on page 113) 
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No time lost 
when concrete is 


with SOLVAY 
CALCIUM CHLORIDE 


You save four ways when you order ready-mix that is 
“special winterized,” including SOLVAY Calcium 
Chloride: 


1. You save overtime finishing, because it sets faster. 


2. You save delays in form removal, because it de- 
velops high early strength. 


3. You save delays between operations. 

4. You can save up to 50% on protection time. 

For the low cost of adding 2% of SoLvAy Calcium 
Chloride to concrete, you can actually maintain warm 
weather working schedules in winter. And you get 


better concrete! Ultimate strength at 
SOLVAY 


one to three years is actually 8 to 12% 
® 


greater. Your product is more work- 
able. With lower water-cement ratio, 
you get denser, more moisture-and-wear- 
resistant concrete. 


SINGLE PASSAGE IMPELLER 


T KGG Aurora 


Solvay Calcium Chloride speeds but does not change the 
normal chemical action of portland cement. Impartial 
tests by the National Bureau of Standards prove its ad- 
vantages in cold weather construction and concrete work. 
It is recommended or approved by leading authorities, in- 
cluding American Concrete Institute and Portland Cement 
Association. 


Write now for full data! 


a pe ALLIED CHEMICAL & DYE CORPORATION 
| / e seal | 61 Broadway, New York 6, N. Y. 
J BRANCH SALES OFFICES: 
Boston + Charlotte « Chicago « Cincinnati Cleveland . Detroit - Houston 
New Orieuus New York Phiiadelphia Pittsburgh e St. Louis Syracuse 
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The BALANCED Impeller may be trimmed 
\ \) to suit other heads and capacities -- yet 
\th Ab REQUIRES NO SEPARATE COUNTERBALANCE. 


PATENT PENDING: 


NON-CLOG 
HORIZONTAL & VERTICAL 


MONO-VANE WRITE 


for 


BULLETIN 121 MV 


jorizontal Mono- 
Vane Non-Clog 
Pump 


The exclusive new Mono-Vane impeller represents a 
major advance in the technique of non-clog pumping. 
This unique impeller can be trimmed to various diam- 
eters — REQUIRES NO SEPARATE COUNTERBAL- 
ANCE because it is in dynamic and hydraulic balance 
—and affords a wide range of operation by merely 
trimming the impeller for each head and capacity 
requirement. 


UNSURPASSED FOR HANDLING LONG 
STRINGY SOLIDS 


IDEAL FOR ELEVATING SEWAGE — 
PUMPING SLUDGE — HANDLING 
HEAVY SETTLEABLE SOLIDS, EF- 
FLUENT AND OTHER WASTES 

a 


TROUBLE-FREE PERFORMANCE — 
CONVENIENCE and LASTING ECON- 
OMY 


e 
DISCHARGE MAY BE TURNED TO 


Type 
ANY POSITION — ACCESSIBLE for 
CLEANING 


e 
SMOOTH, QUIET OPERATION AUROR« 


Your Inquiries Will Command 
Our Prompt Attention 


DISTRIBUTORS IN PRINCIPAL CITIES 
AURORA PUMP wiision 
THE NEW YORK AIR BRAKE COMPANY 
57 LOUCKS STREET © TEE 


EXPORT DEPARTMENT — Aurora, Illinois— Cable Address ‘‘NYABINT’’ 
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WORLD’S MOST 
adds 20 


CAST IRON PIPE 


COLUMBIA, Pennsylvania 
Columbia Water Company 
* ADRIAN, Michigan DETROIT, Michigan 
Citizens Gas Fuel Company Board of Water Commissioners 
ALBANY, New York DETROIT, Michigan 
Dept. of Woter and Water Supply Michigan C lidated Gas Co. 
ALBANY, New York ELIZABETH, New Jersey 
Niogoro Mohawk Power Corp. (Gas) Elizabethtown Consolidated Gas Co. 
ALEXANDRIA, Virginic EVANSVILLE, Indiana 
Alexandria Water Company Southern Indiano Gas & Electric Co. 
ALLENTOWN, Pennsylvania FALL RIVER, Massachusetts 
Bureau of Water Fall River Gos Works Company 
*ALTON, Illinois FREDERICK, Maryland 
Union Electric Company, Ges Division City of Frederick Water Dept. 
ATLANTA, Georgia FREDERICK, Maryland 
Atlanta Gos Light Company Frederick Gas Company, Inc. 


BALTIMORE, Maryland CITY OF FREDERICKSBURG, Virginia 
Bureau of Water, Dept. of Public Works Gas Department 


BALTIMORE, Maryland *HAGERSTOWN, Maryland 
Baltimore Gos and Electric Company Hagerstown Gas Company 
*BANGOR, Maine HALIFAX, Nova Scotio 
Citizens Utilities Company, Ges District , Public Serv. Co., Public Water Supply 
*BETHLEHEM, Pennsylvania *HARRISBURG, Pennsylvania 
The United Gas Improvement Company The United Gas Improvement Co., Harrisburg Gas Div. 
BOSTON, Massachusetts HARTFORD, Connecticut 
Public Works Dept., Water Division The Hartford Gas Company 
BOSTON, Massachusetts HARTFORD, Connecticut 
Boston Consolidated Gas Co. Water Bureau, Metropolitan District 
BOUND BROOK, New Jersey HUNTSVILLE, Alabama 
Public Service Electric & Gas Co. Municipal Water Works 
BRIDGEPORT, Connecticut INDIANAPOLIS, Indiana 
Bridgeport Gas Light Company Citizens Gas & Coke Utility 
BUFFALO, New York KNOXVILLE, Tennessee 
Dept. of Public Works, Div. of Water Knoxville Utilities Board (Gas) 
*CAMBRIDGE, Mossachusetts “LAMBERTVILLE, New Jersey 
Cambridge Water Board City Gas Company 
*CARLISLE, Pennsylvania LANCASTER, Pennsylvania 
The United Gas Improvement Co., Gas Division Bureau of Water 
*CATASAUQUA, Pennsylvania LOUISVILLE, Kentucky 
The United Gos Improvement Company Louisville Gas & Electric Co. 
*CHAMBERSBURG, Pennsylvania LYNCHBURG, Virginia 
Borough of Chambersburg, Gas Department City of Lynchburg Water Dept. 
CHARLESTON, South Carolina MADISON, Indiana 
South Carolina Electric & Gas Co. Natural Gas Service, Inc. 
CHICAGO, Illinois MEDIA, Pennsylvania 
Peoples Gas Light & Coke Company Philadelphia Electric Company Gos Dept. 
CHICAGO, Illinois MINERSVILLE, Pennsylvania 
Water Works Department Municipal Authority, Borough of Minersville 
CINCINNATI, Ohio MOBILE, Alabama 
Cincinnati Gas & Electric Co. Mobile Gos Service Corp. 


CAST IRON PIPE 
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UNUSUAL CLUB 
new members 


The Cast Iron Pipe Century Club... The Club’s unique Honorary Certificate is 
Membership in this distinguished Club is earned only through performance. It is a 
restricted to water and gas supply systems tribute to the service supplied by these com- 
still serving their communities through cast panies and to the carrier that enabled them 
iron mains laid a hundred years ago. . . to earn it... world’s most dependable pipe 


and more! ... Cast iron! 


CENTURY CLUB 


MOBILE, Alabama PROVIDENCE, Rhode Island 
Mobile Water Works Company Providence Gas Company 
MONTREAL, Quebec QUEBEC, Quebec 
Quebec Hydro-Electric Commission Quebec Power Co., Gas Division 
MONTREAL, Quebec READING, Pennsylvania 
Public Works Dept., Water-Works & Sewerage Division Bureau of Water 
*MOUNT HOLLY, New Jersey RICHMOND, Virginia 
The Mount Holly Water Company Department of Public Utilities (Gas) 
*NANTUCKET, Massachusetts RICHMOND, Virginia 
Nontucket Gos & Electric Company Dept. of Public Utilities (Water) 
NASHUA, New Hampshire ROCHESTER, New York 
Pennichuck Water Works Rochester Gas & Electric Corp. 
NASHVILLE, Tennessee SACRAMENTO, California 
Waterworks Department Division of Water & Sewers 
NEW BRUNSWICK, New Jersey ST. JOHN, New Brunswick 
Public Service Electric & Gas Co. Water & Sewerage Department 
*NEWBURGH, New York ST. LOUIS, Missouri 


Dept. of Public Utilities, Water Div. 


Water Department 


NEW HAVEN, Connecticut SALEM, Massachusetts 
New Haven Gas Company North Shore Gas Company 
NEW ORLEANS, Lovisiana *SANDUSKY, Ohio 
New Orleans Public Service Inc. (Gas) The Ohio Fuel Gas Company 
NEWARK, New Jersey SAVANNAH, Georgia 
Public Service Electric & Gas Co. South Atlantic Gas Company 
*NEW YORK, New York SPRINGFIELD, Illinois 
Consolidated Edison Company of N. Y., Inc., Gas Div. Central Illinois Light Company 
NEW YORK, New York SYRACUSE, New York 
Dept. of Water, Gas & Electricity Water Div., Dept. of Engineering 
NORRISTOWN, Pennsylvania TORONTO, Ontario 
Philadelphia Electric Co., Gas Dept. The Consumer's Gas Co. of Toronto 
*NORWICH, Connecticut TROY, New York 
Department of Public Works, Gas Division Department of Public Works 
*OTTAWA, Ontario UTICA, New York 
Ottawa Gas City of Utica, Board of Water Supply 
PAINESVILLE, Ohio *WASHINGTON, D. C. . 
City of Painesville, Gas Distribution Dept. Washington Gas Light Company 
PEORIA, Illinois WHEELING, West Virginia 
Central Illinois Light Company City of Wheeling Water Department 
PHILADELPHIA, Pennsylvania WILLIAMSPORT, Pennsylvania 
Dept. of Public Works, Bureau of Water Williamsport Municipal Water Authority 
PHILADELPHIA, Pennsylvania WILMINGTON, Delaware 
Philadelphia Gas Works Co. Wilmington Water Department 
PITTSBURGH, Pennsylvania WINCHESTER, Virginia 
Bureau of Water, Dept. of Public Works Water Department 
PLYMOUTH, Massachusetts WINSTON-SALEM, North Carolina 
Plymouth Gas Light Company Water Department 
POTTSVILLE, Pennsylvania YORK, Pennsylvania 
Pottsville Water Company York Water Company 
*POUGHKEEPSIE, New York ZANESVILLE, Ohio 
Central Hudson Gas & Electric Corporation, Gas Division Water Department *New members in 1957 


RESEARCH ASSOCIATION 
(GREECE «SUITE 3440, PRUDENTIAL PLAZA, CHICAGO 1, ILLINOIS 
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‘| MACADAM DENSIFICATION. The Jackson 

=) Multiple Compactor gives you base and sub-base 

a compaction at its quickest and best. Each of the 

= 6 units in workhead delivers 4200 3-TON BLOWS 
per minute. 


SOIL COMPACTION. Self-propelling, the 
Jackson Compactor, with 12'' to 26" interchange- 
able bases, achieves specified density of granular 
soils in 6"' to 8" layers at the rate of 600 sq. yds. 
per hr. Perfect for bridge and pipe line his, 
concrete floor sub-bases and similar applications. 


and BIGGER 
PROFITS! 


TO BETTER, 
FASTER 


RESULTS 


PAVEMENT WIDENING. Any arrangement de- 
sired of the vibratory units of the Jackson to fit the job 
most advantageously and provide 100% of required 
density in ONE PASS is easily and quickly made. 


BLACKTOP WIDENING & PATCHING. The 
same machine operated from power plant on auto- 
trailer with pickup for Compactor is most efficient 
means of blacktop pavement patching, paving walks, 
drives, etc. Will compact up to 600 sq. yds. per hr 
close to maximum density. 


CONCRETE VIBRATION FOR HIGHWAY AND AIRPORT PAVING 


INTERNAL TYPE; super-powered, gives full 
width internal vibration through full depth of very 
thick slabs. Saves time, cement; provides greater 
density and compressive strength. 


FOR SALE OR RENT 
AT 


YOUR JACKSON DISTRIBUTOR 


SURFACE TYPE; does perfect job of vibrating 
all mixes in depths used on highway projects. The 
owner of a JACKSON Paving Tube can quickly 
switch from internal to external vibration, or vice 
versa, at minimum expense. 


GRANULAR SOIL FILLS. the Multiple Com- 
pactor quickly achieves specified density, gets 
into places bigger, more expensive equipment 
cannot reach. Individual units can be detached, 
operated as manually guided compactors. 


TWIN-UNITS — ONE OPERATOR. with a 
two-unit, side-by-side or tandem hookup of 
JACKSON COMPACTORS, one man can readily 
do the work of two, since the compactors are 
self-propelling and he has only to guide them. 


MUNICIPAL PAVING: This vibratory screed 
strikes off to all crowns, undercuts at curb or 
sideform, works right up to and around ob- 
structions, is rolled back for second passes on 4 
rollers. Most productive and convenient screed 
made. 


GENERAL CONSTRUCTION 
(Left); 6 H.P. engine-driven, flexible shaft vibrator. Excellent for both thin and thick sections. 
(Right); 2!/2 H.P. electric vibrator (for light-socket operation). Handy as a pocket in a shirt, 
powerful enough to handle all general construction concrete vibration with shafts up to 28’, 
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With a kick-off total of over a million dollars, the 
voluntary fund-raising campaign for the United Engineering 
Center got off to a flying start at a dinner on$November 
21. The importance of the new center to the welfare of 

the country was stressed in talks by former President 
Hoover, Deputy Secretary of Defense Quarles, and a host of 
other speakers representing management and industry at 

top level . . . More about the kick-off dinner and 
campaign in the Society News lead. 


Engineering salaries in the first three grades held 
reasonably#firm in the Society's fourth quarterly Engi- 
neering Salary Index. Isolated instances of significant 
increases showed up, but these were most frequently in 
areas where they have been relatively low and indicated 
successful efforts to bring salaries in line with the 

national picture. Salaries in the consulting field are 

showing more volatility than in the preceding quarter. 


The Task Committee on Classification of Members has been 
analyzing member comment on its Interim Report (printedin 
the July issue) for the information of the Board, which 
will consider the classification proposal at its meeting 
during the Chicago Convention. Forty Local Sections, 
speaking for their members, forwarded comments. 


Speaking of the Chicago Convention . . Something new in 
ASCE Convention history will be the Electronic Computer 
Demonstration, an all-day show, Monday through Thursday, 
put on by five firms that make computing equipment. Use 
of the small computers, which promise to become as 
indispensable to the civil engineer as the slide rule, 
will be covered in several of the numerous sessions 
arranged by twelve of the Technical Divisions (vide the 
full program, this issue). 


A reminder . . . The biennial ASCE Membership Directory 
will be published this spring. . For the convenience 
of members who may have overlooked our request for 
Directory data in the December issue, we are repeating 
(page 114) the coupon that appeared in that issue. Please 
fill out the coupon and return it only if you have job 

or address changes to report. 


More about publications . . The best Proceedings papers 
of the past several years have been edited and assembled 
in the 1957 (Vol. 122) ASCE Transactions. There is a 
coupon in the advertising section to simplify ordering 
this latest compilation of technical papers. .. . The 
Report on Economic Advancement Objectives, submitted to 
the Board during the recent Annual Convention, is now 
available as Proceedings Paper 1490. Members may obtain 
copies as part of their quota of free papers. 


On the honors list . . The Kansas City Section for its 
masterly hosting of a highway conference this November, 
attended by 600 engineers and officials from fifteen 
states. . . . The Tennessee Valley Section for its "big- 
time, Convention-style" annual meeting, attended by 350 

—— some 40 percent of its assigned membership compared 
with the.3 percent of ASCE membership on hand for national 
Conventions. 
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FASTER 


All the Steel-Sheet Piling For Your Job 
in exact length and exact section... at low Rental rates 


Fast as a jack-rabbit, you’ll get real help in your steel-sheet piling work by relying 
on Foster Rental Service. You’ll be assured of getting exactly what the job needs, - 
delivered on time to your job site, and with your only cost a low, fixed rental ex- 

pense directly chargeable to the work in progress. No need for using substitute 

lengths, and no need to tie up capital in inventory stocks which might not suit your 

next job. Get the piling you need, with dependable Faster-from-Foster Service. <3 
Prompt deliveries from Foster warehouse or field stocks which include every stand- 

ard section in current use—straight, archweb, Z—plus corners, crosses, tees and 
fabricated sections. 

Write for Foster Piling Service Catalog CV-1. 


PITTSBURGH 30 + NEW YORK7 + CHICAGO 4 + ATLANTA8 + HOUSTON 2 + LOS ANGELES 5 
VISIT US AT THE ARBA EXHIBIT—BOOTHS 3 & 4 


, srt COMPLETE CONTRACTOR SERVICE: PIPE PILE + H-BEARING PILE + LIGHTWEIGHT PILING + RAIL PILE » HAMMERS & EXTRACTORS 
aes HIGHWAY & BRIDGE RAILING © BRIDGE FLOORING + SEAMLESS & WELDED PIPE, VALVES, FITTINGS + RAILS & TRACK EQUIPMENT 
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o you know that 


Mexico City is looking to its trattic problems? To all who 
have ever tried to drive in the popular capital south of 
the border it will be good news that Mexico City has 
just completed five-mile four-lane crosstown  ex- 
pressway—most of it in open cut. The new Viaducto 
Miguel Aleman, connecting with the Puebla highway 
from the east and the Toluca highway from the west, is 
part of a $10,000,000 road program initiated by the city 
to help solve its mushrooming traffic problem. The 
overall plan for speeding traffic through and around the 
city calls for similar expressways on the northern and 
southern perimeters of the city, which will connect with 
all the major highways. Since 1950 Mexico City’s popu- 
lation has soared from three to four million, and the 
number of vehicles owned has risen from 74,000 to 


270.000 


Uhere is plenty of scholarship money available to deserv- 
ing students? The U.S. Office of Education reports that 
scholarship money available to undergraduate college 
students has increased two and a half times in the past 
five years. In 1,562 institutions enrolling more than 
nine-tenths of the nation’s students, there were 237,000 
scholarships valued at $65,700,000 in the 1955-1956 school 
year, compared with 124,000 scholarships worth $27,000,- 
000 in 1950-1951. In the same period graduate fellowships 
almost doubled. Information on financial aid to college 
students is rounded up in two recent Office of Education 
Bulletins available from the Government Printing Office 
(Washington 25, D. C.). The undergraduate bulletin is 
$1.00, and the graduate bulletin 50 cents. 


The country’s first ‘full-scale nuclear power plant began 
operation at Shippingport, Pa., on December 2? After 
a short test period this $110,000,000 utility of the AEC 
and the Dusquesne Light Company will begin supplying 
commercial electrical energy (60,000 ekw) to the Pitts- 
burgh area. Its pressurized water reactor is fueled with 
165 pounds of highly enriched U 2385 surrounded with 
a blanket of 12 tons of natural U 238. England’s Calder 
Hall, placed in operation in 1956, is believed to be the 
world’s first full-scale atomic-powered electrical station. 


The government's incentive awards program paid off 
handsomely last year? For their efforts beyond job re- 
quirements, federal employees are thanked with cash 
and honorary awards. The Civil Service Commission 
reports that in the past year “their constructive ideas 
and superior work performance have brought about 
measurable improvements in government operation 
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worth more than $169,000,000.” Of 322,000 suggestions 
advanced, more than 86,000 were good enough to be 
put to work. In addition, more than 41,000 employees 
were recognized for producing superior results on the 
job. 


No St. Lawrence Seaway tolls will be imposed in 1958? 
On the theory that it would be neither fair nor feasible 
to charge for use of an incomplete project, U.S. and 
Canadian officials have decided that in 1958 they will 
merely recruit and train the personnel needed to collect 
tolls after the Seaway is finished and in full operation. 
e 


The serious shortage of schools will continue? Despite 
prospects for the biggest construction year since the 
war, only a 4,000 dent in the nation’s accumulated 
shortage of 159,000 classrooms can be expected in 1958. 
Of the 69,000 classrooms scheduled for construction, 
45,000 will be needed to meet enrollment increases and 
20,000 more to replace obsolete units. The entire Novem- 
ber issue of Architectural Forum is devoted to problems 
and progress in U.S. school design and construction. 


The nation’s traffic bill for 1957 comes to a staggering 
$7,255,600,000? This is the estimated cost of a 
single year’s traffic mayhem based on figures for the 
first nine months of the year and a projection through 
December 31. It is the highest figure in the history of 
the automobile. Included are charges for property dam- 
age, automobile repair, legal and medical fees, insurance 
expenses, and loss of income through absence from 
work. The estimated total is 11,700,000 accidents, re- 
sulting in 1,856,000 injuries, and 38,300 deaths—a sharp 
increase over the 1956 toll in accidents and injuries but 
a slight decline from the all-time death rate set in that 
year. Source of these figures is the Association of 
Casualty and Surety Companies. 


An AMA unit has endorsed fluoridation? On the basis 
of a year-long study, the House of Delegates of the 
American Medical Association voted at a recent meeting 
that fluoridation of public water supplies is “not 
harmful to the general health.” On the affirmative side, 
also, is a report of the World Health Organization that 
in+ seventeen nations where fluoridation is practiced 
tooth decay has been reduced about 60 percent. 
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'INCOR’ CONCRETE CANTILEVER ROOFS _ Both hangars feature lightweight concrete canti- 
PROVIDE VAST FIRE-SAFE HANGAR SPACE _levered roofs 4!.-in. thick, suspended by cables 

FOR PAN AM AND TWA from anchor walls that span the central core struc- 
ture. Wing-tip to wing-tip the hangar shown is 
360-ft. wide; its mate is 412-ft. wide. Beneath 
these ‘‘wings”’ extends vast unobstructed hangar 
space where several giant airliners can be serviced 
simultaneously on both sides of the hangars. Over 
30,000 bbls. of ‘Incor’*— America’s first high early 
strength portland cement—and 45,000 bbls. of 


Lone Star Cement were used in the structures. 
*Reg. U.S. Pat. Off 


e At New York’s bustling, burgeoning Interna- 
tional Airport — Idlewild — two remarkable new 
hangars stand side-by-side. They were built for 
Pan American World Airways and Trans World 
Airlines by two internationally prominent con- 
struction firms, using different forming methods. 


Airport Operator PAN AMERICAN WORLD AIRWAYS 
PORT OF NEW YORK AUTHORITY Atlantic Division 


ad Architect-Engineer: 
TRANS WORLD AIRLINES CHESTER L. CHURCHILL 


Engineers: Structural-Engineers: 
AMMANN & WHITNEY AMMANN & WHITNEY 
New York, N.Y Contractor 
Contractor CORBETTA CONSTRUCTION CO. 


GROVE, SHEPHERD, Ready-Mix Concrete: 
WILSON & KRUGE, INC. COLONIAL SAND & STONE CO., INC. 
New York, N.Y All of New York, N.Y 


: Ready-Mix Concrete: Precast Panels: 
UNDER A WING. Each cantilevered section spans a vast M. F. HICKEY CO., INC. PRECAST BUILDING SECTIONS INC. 
area. Doors will ride on rails, far left. Piping is for radiant Brooklyn, N.Y. New Hyde rark, L.I 
heating. Sunlit gaps across shadow indicate roof slab joints 
still ungrouted. 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. ALBANY, N.Y. . BETHLEHEM, PA 
BIRMINGHAM + BOSTON «+ CHICAGO «+ DALLAS + HOUSTON 
INDIANAPOLIS + KANSAS CITY, MO. + LAKE CHARLES, LA. « NEW ORLEANS 
NEW YORK + NORFOLK + RICHMOND + SEATTLE + WASHINGTON, D.C 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 


LONE STAR CEMENTS COVER 
CEMENT PRODUCERS: 21 MODERN MILLS, 48,900,000 BARRELS ANNUAL CAPACITY 


THE ENTIRE CONSTRUCTION FIELD 
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A proper home for the 


engineers of America 


President Hoover's stimulating keynote address, which follows, was 
presented at a dinner in New York’s Waldorf-Astoria Hotel on 
November 21, 1957, announcing the start of the campaign to raise 
five million dollars from the nation’s industrial leaders as their con- 


tribution toward the ten-million-dollar United Engineering Center. 


Thi meeting has been called for the promotion of new 
and adequate national headquarters for the engineering 
profession and for discussion of some of our national en- 
gineering problems 

Today marks the launching of a drive by the United 
Engineering Societies for the funds to erect a new building 
We need the support of all our members. And especially 
do we need support from industry. 

The activities of these societies are of vital importance 
to the American people, to the engineers, and to the in- 
dustries, 

We have about 250,000 engineer members in these socie- 
ties, and the membership is constantly increasing. We are 
overcrowded in our present headquarters. It has become 
clear that we must have more room if we are to effectively 
conduet what has beeome one of the nation’s greatest 
edueational centers 

Our library—the greatest engineering library in the coun- 
try—is overflowing. Our present building is inadequate to 
provide for the great meetings of our members. At these 
meetings new steps of progress in engineering are presented 
to the world, and the road to further advance over new 
frontiers is illuminated. 

Our present building has insufficient quarters for hous- 
ing, for food facilities and for social gatherings of the 
profession. From these personal associations spring many 
new and useful ideas for service to the American people. 
We have a site. We urgently need to start our new 
building. It is of national importance. 

You no doubt have listened to the recent explosions over 
the failure of our edueational system to provide this coun- 
try with adequate scientific and engineering staff. I need 
not tell you that for ten years the engineers of America 
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Mr. Hoover is honorary chairman of the fund-raising campaign. Alfred 
P. Sloan, Jr., is honorary vice chairman, and Dr. Mervin J. Kelly is 
general chairman. Other speakers were James R. Killian, Jr., Donald 
A. Quarles, Ralph J. Cordiner, and Walter J. Barrett, President of 
United Engineering Trustees. 


have been relating their agonies over this to everyone who 
would listen. 

It seems that it required Sputnik to awaken the country 
to certain facts of life. The answer, however, is not more 
Sputniks but something right down to earth. 

This subject has been investigated, reported upon, and 
its eritical necessity thundered by the scientifie and en- 
gineering professions during all these past ten years. I am 
not going to repeat the statements of our committees or 
even my own shrieks of alarm during these years. 


Critical need for engineers 


The trouble is that we are turning out annually from 
our institutions of higher education perhaps fewer than 
half as many scientists and engineers as we did seven 
vears ago. The greatest enemy of al] mankind—the Com- 
munists—are turning out twice or possibly three times as 
many as we are. 

Tonight I am going to state bluntly my own views as 
to one of the major causes of our predicament. One of 
the roots of our problem is in our high schools. Today 
they are turning out more than 1,500,000 graduates annu- 
ally. No one can tell me that these youngsters are of less 
mental ability and ambitious character than the youngsters 
of ten years ago. 

Unless we have now degenerated in these racial qualities 
beyond the point of saving our American way of life 
and our national defense, there must be 60,000 or 70,000 
more young men and women of this quality and ability 
who could be channeled into these professions every year. 

Our higher institutions of learning have the capacity 
to train the recruits we need. The harsh fact is that the 
high schools are not preparing youngsters for the entrance 
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requirements which must be maintained by our institutions 
training scientists and engineers. 

The origin of this deficiency is well indicated by a 
careful sampling taken not too long ago, which showed 
that under 12 percent of the high school students were 
being taught the elements of algebra and geometry; some- 
thing under 7 percent were being taught elementary chem- 
istrv; and under 5 percent were being taught elementary 
physics. 

And this wretched record has further implications beyond 
simply the failure to produce the professional skills. We 
live in an age where every side of our daily life touches 
on physies, chemistry and mathematics. No youngster 
stepping into maturity can enjoy or, in fact, adequately 
live in our civilization today without some training in 
these sciences, 

But beyond this essential education of our youngsters 
is the pressing question of more scientists and engineers. 
In my view there is a fundamental weakness from the too- 
prevalent high school system of allowing a 13- or 14-year- 
old kid to choose most of his studies. Academie freedom 
seems now to begin at 14. 


Better high school preparation essential 


A youngster’s first reaction in school is to seek soft 
classes, not the hard work of science and mathematics 
Aiso, he has a multitude of extracurricular activities which 
he considers more beguiling than hard work. You simply 
cannot expect kids of those ages to determine the sort of 
education they need, either for daily living or for the 
professions, unless they have some guidance. 

Once upon a time, our curriculums in high schools pro- 
vided a minimum of certain essential subjects and_ still 
left the youngsters a wide area for supplementary choice. 
Such curriculums are not strange to our civilization, for 
they are today insisted upon in our universities and tech- 
nical institutions as fundamental to the training of men 
and women. 

We are told that there are not sufficient numbers of 


teachers for even minimum instruction in science in our 
high schools. We are told that our teachers are underpaid. 
We are told that there are insufficient elementary labora- 
tories. This is all true. 

But if this nation is not to degenerate intellectually and 
to lose its strength for daily life and defense against our 
enemies, then the taxpayers, the school boards, and the 
Parent-Teachers Associations had better wake up. 

Now that we have plenty of buses and streetcars, one of 
the remedies would be to consolidate some of our high 
schools in more of the larger cities into institutions provid- 
ing the special training needed to meet the entrance re- 
quirements of our universities and technical institutions. 

Another remedy is an appeal to engineers and scientists 
by the school authorities to volunteer two or three lessons 
a week in the schools of their own localities. Two or three 
hours a week with eager kids is recreation—not a tax on 
professional work, 

We are also told that the cost of training in our univer- 
sities and technical schools has risen beyond the reach of 
sufficient numbers for the national supply. That is also 
true, and industry is striving generously to remedy the 
situation. 

However, if we are to refill our vacant university and 
technical institutions which train engineers and scientists, 
it eannot be done by offering scholarships—as helpful as 
they are. It requires also sufficient preparatory training 
for them to enter institutions of higher instruction. 

The parents of this country are allowing talented young- 
sters to be educated as desk workers—a career already over- 
crowded—at less future pay than they ean earn as bus 
drivers. And this at a time when the scientific professions 
yield great rewards and great dignity. 

sut this is an old story to all engineers, and we are 
grateful to Sputnik and to President Eisenhower for his 
vigorous statement of this national need. 

In ending, I will return to the first purpose of this 
meeting—a proper and stimulating home for the engineers 
of America. 


Dr. Kelly and Mr. Barrett discuss model of United Engineering Center—a ten-million-dollar investment in engineering progress. 
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REUBEN SAMUELS, A.M. ASCE 


Treasurer, Thomas Crimmins Contracting 


Company, New York, N. Y. 


Extensions of discharge tunnel on left and intake tunnel on right carry cooling 


water for additional turbine generator. Note line drilling and broaching for sides 
of tunnel but line drilling only at end away from operating machines. 


Controlled vibration in blasting at close quarters 


How to do a particular construction 
job is often lightly referred to as a 
“field problem.” The second-stage con- 
struction for the modernization of the 
East 74th Street Power Plant of the 
New York City Transit System  pre- 
sented many complex examples of such 
field problems to the contractors, At- 
las-Crimmins-Carlin, a joint venture. 
(See article on the first-stage modern- 
ization of this plant by Marcel P. Ail- 
lery, M.ASCE, in Civir ENGINEERING 
for November 1954, p. 56.) 

The overall problem in the second- 
stage construction was one of limited 
aceess and scheduling, large-scale dem- 
olition, intricate rock excavation, and 
concrete construction inside an oper- 
ating powerhouse. The procedures re- 
quired are demonstrated by the blast- 
ing operations in the intake and dis- 
charge tunnel extensions, together with 
construction of the  turbogenerator 
foundation, See Fig. 1. 


Blasting under difficulties 


“No blasting will be permitted ex- 
cept where express permission has been 
granted by the Engineers after receiv- 
ing a detailed request in writing from 
the Contractor.” This was a prime re- 
quirement of the specifications. Prelimi- 
nary meetings were held with the plant 
operating personnel, engineers for the 
designers, and the owners to discuss 
warnings signals, inspection, and ¢on- 
trol of the shooting. 
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As a result of the planning sessions, 
permission to blast was granted sub- 
ject to a strict compliance with 19 
conditions. These included a warning 
system for plant personnel; restriction 
on blasting during the peak load of 
subway rush hours in morning and 
afternoon; use of a vibrograph to 
record the effect of each blast; limita- 
tion to %-lb sticks of 40-percent Du- 
pont Special gelatin, with millisecond- 
delay blasting caps; checking of the 
site for stray current before delivery 
of caps; use of three 10 x 12-ft steel- 
cable blasting mats as minimum cover 
for each blast; and specifically stating 
the explosives loading schedule. The 
initial allowable load was stated as 
a minimum of three shooting holes 
loaded with a maximum of 1% sticks, 
or %-lb, of dynamite. Increase in 
charge, for a specific local area, was re- 
stricted to a maximum increment of 
one-half stick, al] subject to the ap- 
proval of the engineers based on vibro- 
graph indications under similar condi- 
tions. 

As can be seen from the preceding, 
the entire problem was carefully con- 
sidered by both owner and contractor. 
In addition, the contractor brought in 
an independent seismological consult- 
ant to help set up and calibrate the 
control program, using seismographs. 

As shown in Fig. 1, the working area 
(110 x 75 ft) is wholly within the 
power plant, and one end of the tunnel 


excavation is 10 ft from an operating 
turbogenerator. Work access to the job 
was through a door, at street level at 
El. + 16, opening on to 74th Street. 
The door was 19 ft wide with a 16-ft 
clear height. 


Excavation phase 


At the start of excavation, the 70 x 
80-ft foundation of the old transformer 
house was still in existence below 
El. +16. The remaining peripheral 
area was at El. + 4.5, the old basement 
floor. 

The mass of concrete, earth and 
rock under the old transformer house 
was excavated to the + 4.5-ft level us- 
ing a 2-cu yd shovel that was ramped 
down to the lower level. Trucks were 
backed down the earth-rock ramp and 
loaded on the lower level. As rock was 
encountered, the careful program of 
blasting control was instituted. 

A Shrader tridimensional vibrograph 
Was maintained in operation through- 
out the rock excavation work. The vi- 
brograph was used as a direct-reading 
instrument so that information would 
be immediately available as each blast 
was set off. The vibrograph was posi- 
tioned at various sensitive locations 
during the blasting in each specific 
area. These locations included the ad- 
jacent turbogenerator, unit  substa- 
tions, the mechanical control room, 
and adjacent boiler-feed areas. 

Individual complaints of excessive 
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vibration, shock or noise were reviewed 
and investigated, often by positioning 
the vibrograph on the desk of the per- 
<on making the complaint. Through 
cooperative effort of the plant operat- 
ing personne] with the engineers and 
the contractor, the loading of the hole= 
was controlled for various locations o} 
the working area and continually var- 
ied as the depth of rock excavation in- 
creased, 

The nearest vibrograph check point 
the adjacent 
less vibration effect 


turbogenerator, showed 


from the blasting 


_ Transformer and switch house 


Boiler house 


than was found in the plane of rota- 
tion of moving components of the gen- 
erator, The area most sensitive to blast 
effect proved to be the meters in the 
the needle- 
low-order 


mechanical control room, 
of which seismo- 
graphs, It should be that the 
blast effeet, as studied in the control 
program, is taken to be the dynamic 
displacements measured by the vibro- 
graph, and the more common 
measure of noise level or shock as per- 
person who Is 


acted as 
stated 


not 


ecived by a seated 
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Section A-A 
FIG. 1. Installation of 1957 turbine generator is subject of this article. Note its 
proximity to 1954 turbine generator and other important parts of the operating 
power plant. This drawing is revised from that printed in November 1954 “Civil 


Engineering,” p. 57. 
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The shovel cut was continued to El. 
0.0, the the turbine mat, 
in the north half and southwest quar- 
ter of the working area. This allowed 
the line drilling and broaching opera- 
tion for the intake tunnel to start and 
maintain the continuity of the 
job. At this stage, the shovel loaded 
trucks standing on the ramp at the 
~outheast corner, and finally it loaded 
them standing just inside the door as 
To remove 


bottom ot 


thus 


the ramp Was blasted out 
the last piece ol the rock mass in front 
of the the southeast corner, 
the shovel, which could not reach 
truck height, loaded the bucket of a 
front-end loader 
tioned at the doorway on the street. 
The loader, in turn, loaded the trueks 
on the street. 

Throughout the operation of exea- 
vating to El. 0.0, the line drilling 
operation Was carried out in two shifts 
following closely behind the 
tion. At the completion of the shovel- 
to-loader-to-truck phase of the work, 
the Lorain shovel was converted to a 
a 60-ft boom. In addition, 
street 


door at 


rubber-tired posl- 


crane with 
t platform was constructed at 
level, with supporting bents straddling 
the discharge-tunnel excavation. 

The crane was then positioned be- 
tween the tunnels and blasting was 
commenced in both tunnel cuts, work- 
ing from west to east. The crane placed 
the the loaded 
shooting holes and also dug and loaded 
the rock muck into trucks on the plat- 
form at the doorway. The crane fune- 
tioned in this manner until a shallow 
cut had been made in both tunnels 

The next and final equipment 
change for the excavation work was to 
rig the crane with a three-part cable 
to efficiently handle heavier lifts. A 
2'%-cu yd Traxeavator front-end load- 
er was brought into the tunnel areas 
to muck the deeper rock cuts. This 
equipment combination completed the 
tunnel exeavation. The crane contin- 
ued to handle the blasting mats. The 
front-end loader mucked the rock, 
placing the material in 3-eu yd_ bot- 
tom-dump “battleship” buckets, which 
were lifted out of the cuts and loaded 
into trucks by the erane. Both tunnels 
were worked simultaneously, the front- 
end loader being lifted back and forth 
by the erane. 

A total of 3,200 cu yd of rock was 
excavated using an average of less 
than 1 Ib of dynamite expended per 
cubie vard. 


protective mats over 


Concreting phase 


When the rock excavation was com- 
pleted at the west end of each tunnel, 
concreting was started while intricate 
rock excavation on the east end, adja- 
cent to the existing tunnels, continued. 
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With the crane maintained in its posi- 
tion between the tunnels, all exeava- 
tion work was completed and all tun- 


nel eonerete placed with the exception 


of the intake-tunnel roof. The crane 
Wis then positione don eribbing on top 
of the discharge tunnel roof at the 


south end of the working area. From 
this location the crane was used for 


placing concerete in the complheated 
bate structure of the intake tunnel, in 
the intake tunnel roof and roof struc- 
tures, and in the turbine mat 


A 
& 


Because of the massive nature. of 
the turbogenerator foundation (it con- 
tums 585 cu vd of conerete and 55 
tons of remforemg steel), the erane 
vas used throughout in the handling 
of form material, reinforeing bars, and 
conerete. The eribbing supporting the 
crane on top of the discharge tunnel 


by the progress 


Was raised as required 
of the  turbogenerator foundation 
pours The crane was worked back and 
forth on Increasing! higher bloeking 
until it had been raised from the El 
1.5 level of the tunnel roof to El. + 16 
it the doorway pl itiorm 
From the initial rock exeavation to 
the = last turbogenerator pour, this 
work took about ten months. Con- 
sidering the relatively small quan- 
tities involved—3,200 cu vd of rock 
ind 2,560 cu vd of concrete—this is 4 
measure of the complex nature of the 
tep-by-step operations required 
George T. Tzougros directs the tech- 
nical supervision of the Power Con- 
-truction Program for the New York 
(itv. Transit Authoritv. The J. G 
White Engineering Corp. handled the 
engineering, design and supervision of 
construction of the entire plant moder- Reinforcing for the turbogenerator was accurately and rigidly fixed in position. Top 
nization program, this portion of which photo vividly illustrates field problem that arises where designers fail to leave 
was under Marcel P. Aillery, M.ASCE, space somewhere for worker access. § photo immediately above, crane uses muck 
(‘nef Structural Engineer $c Willis. bucket for placing ready-mixed concrete. “Closing line’ on crane opens bucket; 
\MIASCE, is Resident Manager for chain across end of bucket controls opening and flow. 
White on the current work. 
Robert Crimmins, A.M.ASCE, A. 
Holmes Crimmins, Edward E. Lust- 
hader, A.M.ASCE, and P. J. Walshe 
Nathan Brenner, A.M.ASCE, is Proj- 
ect Manager; Sidney Gottfried is Proj- 
ect Superintendent; and Jack T. Walle 
is. Exeavation and Conerete Super- 
intendent 


Plywood-faced forms 
give pleasing appear- 
ance to massive concrete 
of turbogenerator foun- 
dation. 
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Large increases in population, and conse- 
quently in quantity of sewage to be handled, 
have made it necessary for Los Angeles to 
provide a corresponding increase in the capac- 
ity of its sewerage and treatment system. In 
their article in the November issue, the authors 
described the new land outfall, eight miles 
long and mostly in tunnel, with a capacity of 
354 cfs when flowing three-fourths full. This 
outfall feeds into the Hyperion Treatment 
Plant, which of course had to be expanded to 
handle the increased load, as described in the 
December issue. This third and final article in 
the series explains the design and construction 
of the two ocean outfalls, which complete the 
present program. 


Disposal of sewage into the ocean 
has been practiced for centuries, but 
not for effluent that has received only 
primary treatment and still is re- 
quired to meet very rigid health and 
water pollution requirements. The 
two ocean outfalls for the Los An- 
geles Hyperion Treatment Plant—one 
for sludge and one for effluent—in- 
volved what are believed to be the 
most extensive studies ever made for 
a single project of this kind. 

The requirements established were 
the result of a study by State of 
California authorities that required 
more than a year. These requirements 
are much more stringent than those 
for any other ocean outfall in the 
state and far more restrictive than had 
been envisioned at the time the de- 
sign was begun. The final require- 
ments were issued in May 1956, and 
minor modifications were made as late 
as November 1956, which was after 
the design was well under way. To 
meet the new regulations, a complete 
design review, and some modifications, 
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were necessary. Major requirements 
are summarized in Table I. 


Oceanographic and bacterial studies 


A check of available data on condi- 
tions in Santa Monica Bay indicated 
that almost no scientific facts were 
known but that a great many “tales” 
were in circulation. To get the oceano- 
graphic data needed for the design, a 
contract covering over a year’s cycle 
of the bay was awarded to the Allan 
Hancock Foundation of the University 
of Southern California. The work per- 
formed by the Foundation cost over 
$222,000 and included detailed studies 
of currents, geology, strength of bot- 
tom sediments, salinity distribution, 
water temperature, eddy diffusion 
rates, marine biology, beach and _ bot- 
tom erosion, and a multitude of other 
details needed by the designers. 


During the preparation of the de- ~ 


sign, it became evident that the re- 
quirements could not be met by 
dilution alone, so the Foundation stud- 
ied E. Coli disappearance rates in 
large quantities of sewage released 
into a salt water mass. The rate of 
disappearance rather than the death 
rate was used because it was not pos- 
sible to tell accurately how many 
died, settled out, or were devoured by 
marine life. Nearly all previous work 
along this line had been performed in 
laboratories. However, the experiments 
made by the Foundation, using three 
existing sewage ocean outfalls, showed 
that much of the laboratory work 
was not valid, and this caused further 
complications in the design of the 
ocean outfalls. 

To determine some of the unknowns 
in both E. Coli disappearance rates 
and current velocities, a radioactive 


Two long ocean outfalls 


DAVID L. NARVER, Sr, M, ASCE, Project Manager 


E. H. GRAHAM, of., A.M. ASCE, Assistant Project Manager 
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tracer (20 curies of Seandium 46) was 
released a mile offshore over a period 
of one hour. Of the 21 available 
tracer elements studied, Scandium 46 
was chosen beeause it met the scien- 
tifie requirements, was satisfactory 
from the health standpoint, had a 
short half life, and was not  prohibi- 
tive in cost. 

While the 
were progressing, the design personnel 
for the ocean outfalls were investi- 
gating all available data concerned 
with ocean disposal and were touring 
the east and west coasts of the coun- 
try looking at, and asking questions 
about, construction methods and the 
effectiveness of existing outfalls. Once 
again the available information was 
found to be very meager, and ob- 
servation of existing outfalls was very 
important. 

By judicious use of the formulas of 
Ketchum-Carey-Biggs, Rawn-Palmer, 
3rooks, Houghton-Mason, Pomeroy, 
and Conway, charts for the effluent 
ocean outfall similar to Fig. 1 were 
developed. The charts were prepared 
on the assumption that the diffuser 
would be in 200 ft of water and 5 
miles from shore, with an average 
E. Coli bacteria count of 600,000 per 
milliliter. From these charts, it was 
possible to ascertain quickly what 
combinations of current velocities, di- 
rection, and bacteria disappearance 
rates could be allowed in the bay 
without exceeding the health stand- 
ards. The governing conditions for the 
sludge ocean outfall were somewhat 
different and will be discussed later. 

Since large amounts of public money 
were to be invested in the effluent 
ocean outfall, assurance that the 
scheme would work was of paramount 


oceanographic — studies 
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Hyperion Engineers, Los Angeles, Calif. 


importance, and several safety factors 
were incorporated in the design. The 
two most important were conserva- 
tive Ek. Coli disappearance rates and 
conservative current rates. Obviously, 
the longer it takes for the bacteria to 
disappear, the more likely it is that 
the bacteria count on the beach will 
be high. Further, the faster the shore- 
ward velocity of the currents, the 
sooner the sewage will reach the beach 
and the higher the bacteria count will 
be there. The Foundation’s study of 
FE. Coli disappearance rates showed 
that a reduction in magnitude could 
be expected every 4 hours, so a mag- 
nitude reduction every 8 hours was 
used in the design. 

As for current velocity, the maxi- 
mum found in the bay regardless of 
direction or depth—0.5 knots—was as- 
sumed to be the current velocity di- 


FIG. 1. Many charts similar to this 
made it easy to compare various dif- 
fuser schemes for effluent ocean outfall 
to meet health standards. 
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Current velocity, U=0.4 knot. 
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FIG. 2. Mobile platform is used to lay concrete pipe of 12-ft diameter for effluent out- 
fall. When platform is to be moved, barge is lowered until it becomes buoyant. Then 
legs are jacked up and it is towed to next position, where legs are jacked down 
again to provide firm support in water up to 195 ft deep. Note pontoons in leg bases, 
pipe-type pontoon to which pie sections are attached while being swung into posi- 
tion under platform, and forked pipe for depositing crushed rock around outfall. 


rectly toward the shore for the full 
depth of water. Actually, the maxi- 
mum surface current was 0.5 knots 
and the maximum bottom current 
approximately 0.1 knots, so an aver- 
age maximum velocity of 0.3 instead 
of 0.5 knots would have been reason- 
able. It should also be pointed out 
that the prescribed bacteria counts 


TABLE I. 


IreM Area 1 


. Distance from origin, ft 0 to 7,500 


2. Max. Coliform organisms, No limit 
MPN (Most Probable 
No.) per milliliter 


. Min. dissolved oxygen 6 ppm 


. Max. grease 2 ppm 


. Recognizable floating or None 
suspended sewage solids 
. Transparency using Secchi No limit 


disk, ft 


. Organic content of bottom 
samples : 


a) Totai No limit 


b) Annual increase of No limit 


. Noxious odors, grease, or None 


fumes 


7,500 to 22,000 


AREA 2 


may be exceeded 20 percent of the 
time, and the maximum current con- 
dition is expected only 2 percent of 
the time. This gave an additional 
safety factor. 


Effluent ocean outfall 


As soon as the designers had as- 
sured themselves that the basic con- 


Major requirements for two ocean outfalls 


Area 3 SHoreE 


22,000 to 42,000 1,500 ft 


from H.W.L. 


Geometric mean of a sampling sta 10 
in Areas 2 and 3 to be less than 


100 


More than 20 


Less than 50% 


Less than 3% 


None 


None None None 


More than 20 


Less than 50% 
Less than 3% 


None None 


Nore: Recognizing an occasional exceptional condition, the requirements allow the above to be 
exceeded by 20 percent in any 20 consecutive samples. 
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cept of disposal of primary treated 
effuent at a point 5 miles offshore 
was valid, detailed designs were begun 
An economic study of pumping costs 
versus pipe size showed that a main- 
stem = pipe of 12-ft inside diameter, 
which could withstand an internal 
pumping head of 121 ft, would be the 
most economical. Once the size of the 
main stem had been decided, simple 
hvdraulies dictated that the pair of 
diffusers should have an inside diam- 
eter of S%4 ft at the Y-structure. 
These in turn should be reduced to 
in inside diameter of 6 ft and then 
of 4 ft, depending on the flow at the 
particular cross-section. The 4-ft size 
was eliminated because of the diffi- 
culty of providing a satisfactory clean- 
ing device that could be used both 
for the 814-ft size and the 4-ft size 
in water 200 ft deep. 

Two diffusers set at an angle of 
ibout 120 deg were chosen because 
this gave the best distribution of sew- 
ie into the bay, regardless of current 
direction. Diffuser length was based 
on the number and spacing of outlet 
ports. From previous experience, it 
was determined that the most accept- 
able port diameter would be about 


7 in. To obtain relatively equal flow 


FIG. 3. Four permissible basic pipe 
joints were specified for 12-in.-wall pipe 
in effluent outfall. 
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from each port, diameters of 634, 
734, and 81 in. were used for the 
ports in the final design. The smallest 
size was used nearest the wye wher 
the head was greatest. Computations 
showed that fifty 6%4-in. ports, 
twenty-one 734-in. ports, and twelve 
814-in. ports were required. The ports 
were so spaced that ‘the rising cones 
of diluted sewage, under normal cur- 
rent velocities, would not intersect at 
the surface of the bay. 

The calculated cone diameter at the 
surface was 50 ft. To save pipe length 
and to help balance forces, the ports 
were alternated from the spring line 
on one side of the diffuser to the 
spring line on the opposite side. An- 
other consideration in the spacing of 
ports was to place them so that they 
would come at the same location in 
standard precast pipe sections whether 
12 or 16 ft in length. Taking all 
these factors into account, the ports 
were spaced every 48 ft. This spacing 
in turn established the diffuser length 
of 3.936 ft 

The gravity-flow capability of the 
final design is about 300 mgd. This 
value, as well as the pumping head for 
all flow over 300 mgd is of course 
dependent upon the n value of the 
pipe. The design value of n was 
0.017 for the 12-ft-diameter pipe and 
0.021 for the diffuser, allowing for 
quite a bit of accumulated matter on 
the inside. For this reason, careful con- 
sideration was given to maintenance, 
particularly cleaning of the line. For 
possible repair or inspection, man- 
holes of 3-ft diameter are placed 
ibout everv 500 ft. These manholes 
ean also be used to divert the efflu- 
ent flow if it becomes necessary to 
repair the outfall in deep water 

To clean this 12-ft-diameter pipe, a 
section of large pipe is run com- 
letely through the Y-structure, at 
he end of which a removy ible con- 
erete bulkhead is placed to stop the 
flow. When this bulkhead is removed, 
a cleaning device can be inserted im- 
mediately oceanward of the pumping 
plant and run the length of the main 
stem and out through the wye. To 
clean the diffusers, provisions have 
been made in each diffuser, adjacent 
to the wye, to insert a bulkhead and 
thus force all the flow through the 
other diffuser. At the same time, 
bulkheads at the outer ends of the 
diffusers can be removed. The main- 
tenance personnel then have the op- 
tion of using the increased flow 
through a single diffuser to scour out 
any sedimentation, or of plugging the 
ports and running a cleaning device 
the length of the diffuser. 

Drawings and specifications allowed 
the bidding contractors a wide lati- 


! 
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tude in methods of construction, Four 
basic types ot accept ible joints and 
several variations ol each tvpe were 
detailed, The specheations stated that 
no substitution or modification of 
joints would be acceptable until after 
wward of contraet. The reinforcing 
ind thickness were given for lengths 
from 10 to 100 ft tor non-stressed 
pipe ind up to SOO tt lor post 
tensioned pipe. For lengths greate1 
than 300 ft, design requirements were 
established and the contractor could 
submit a design for approval, pro 


viding his method of | 


the pip 
is compatible with the design 
The intent was that the drawings 
ind specifications would indicate the 
desired final product, not the method 
ol ihieving it However. all bidders 
had to submit with their bids a brief 
mitline of the proposed method ot 
construction. Deviations from this 
proposed method could be secured 
{ter ward bv having the new 
method checked ind ipproved by the 
engineers. This was necessary so that 
provisions can be made for proper 
Inspection 
The four basi Types Ol dlowable 
subaqueous mated joints are shown in 
Fig. 3. The estimated costs varied 
from $5500 for each cast-iron. ball 
ind-socket joint to $200 for each 
Depending on 
the stability of the laving platform, 


plain conerete joint 


nad the length Ol pipe being Jaid, 


the following joints were allowed: 


PLATRORM 
Stable 10 to 24 
Stee ‘ ] f 10 to 301 
Pp ] ‘ 10 300 
( 

10 


Joints that ean be mated out ol 
the water may be plain concrete, be- 
cause special subaqueous joints were 
required only to protect the pipe 
from the large forees that ean oceur 
when it is swinging from a length of 
cable 

All joints have a rubber gasket to 
assure a good seal and minimum leak- 
age under any pressure condition, Ex- 
cept for the cast-iron joint, this gasket 
is alwavs In a concrete groove and 
so situated that corrosion of the iron 
will not hamper the sealing action 
No corrosion was anticipated in the 
enast-1ron joints because they would 
be eathodieally protected by a zine 
anode attached at every such joint. A 
lead gasket is furnished with each 
cast-iron joint but need not be used 
unless the leakage tests are not met. 

All the pipe is of reinforced con- 
erete. The reinforcing bars to 
conform with ASTM Designations 
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\15 and A805 except that the maxi- 
carbon content is 0.380 percent 
timate tensile strength, from 
to 90,000 psi; and the mini- 
mum yield strength, 36,000 psi. The 
concrete is to have compressive 
strength of 5,000 psi and flexural 
strength of 600 psi at 28 days. The 
cement is to be Type iT. containing 
not more than 0.6 pereent of total 
ilkah. A large steel eylinder pipe was 
considered but the problem of 
thedie protection made its use un- 
reasonable as compared with pipe 
that did not require such protection. 
Because of the strict water pollu- 
tion limitations, leakage is very 
important factor. Tests for the pipe 
ire required in the vard, for sub- 
iqueous mated joints in the final posi- 
tion, and for all other joints at the 
time the joint connection is made 
In addition, a sufficient number ot 
joints must be yard tested to assure 
the City that the jot, as mannfac- 
tured, is satisfactory. The vard_ tests 
illow a maximum leakage of 1 gal per 
hour when the pipe ind joint are 
<ubjected to the design head (20 to 
$5 psl depending upon the distance 
from shore for that particular section 
ol piped For the in-place tests, the 
t pressure and the allowable leak- 
rate vary with the antieipated 
mmping pressure head and the dis- 


tanee trom shore 


Max 
Leakace Rare 


ALLOW ABLE 


0403 to 50400 40 p 1) 1,000 
+00 to 100400 35 4 15 1,500 
1004-00 to 150400 30 psi 20 2.000 


to 2004 30 3.000 


S000 


Design of the effluent ocean out- 
tall was completed in December 1956, 
ind bids for its construction were re- 
ceived on May 15, 1957. The contract 
was awarded to Hyperion Construe- 
tors, a joint venture of Raymond 
Concrete Pile Co., DeLong Corp., 
Healy Tibbetts Construction Co., Pe- 
ter Kiewit Sons Co., Macco Corp., 
and Tavaris Construction Co., for 
$20,279,000. The allowable construetion 
time is one thousand days 


Laying large-diameter pipe 


The contractor's method of laying 
this 12-ft-diameter pipe is interesting. 
The first 4,000 ft (which is the dis- 
tance the pipe is buried) will be 
lowered into position by a gantry 
crane inside a trestle. For the first 
1,200 ft of this distance (up to an 
ocean depth of — 18 ft), a sheetpile 
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Cleaning device for 22-in. diameter sludge ocean outfall (top photo) is inserted on 
roof of sludge pumping building (lower photo). Device is fed into upper part of 


wye and forced down into main flow by small pressure hoses. 


cofierdam will be used. Bevond_ this 
point a trench wide enough to elimi- 
nate the need for sheetpiling will be 
exeavated. The trench will be over- 
excavated about 2 ft in depth and 
the pipe will be hung to grade in 
slings attached to the trestle until 
backfilling has been completed. The 
slings will then be removed. This 
method not only avoids additional 
excavation for each bell, but also 
facilitates keeping the pipe at grade. 

The remaining 31,500 ft of the out- 
fall, which goes out to depths of 195 
ft, will be laid from a mobile plat- 
form being built specially for this 
job, as shown in Fig. 2. This _plat- 
form will be designed on the principle 
of the “Texas tower,” the legs being 
used to jack the barge out of the 
water at each stopping place, thus 
providing a stable platform from 
which to lay the pipe. 


There will be a gantry crane at 
each end of the platform and a gravel 
hopper, of 1,200-ton capacity, in the 
mid portion. The platform will be 
12214 ft wide, 190 ft long, and 17 
ft deep, and will weigh about 1,700 
tons. The platform legs, 275 ft high 
and 16 ft square in cross section, are 
made up of heavy structural sec- 
tions, each leg weighing 700 tons. In 
the base of each leg there is a pon- 
toon 13 ft in diameter and 40 ft high. 
The four jacks on each leg have a 
32-ft throw. 

To lay the pipe, eight sections each 
24 ft long are first attached to the 
under side of a steel-plate pontoon, 
which is then floated under the plac- 
ing platform, as shown in Fig. 2. 
The submerged weight of this length 
of pipe is about 350 tons. The pon- 
toon is 212 ft long, 14 ft in diameter, 
and has a plate thickness of 1 in. 
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Sludge ocean outfall, seen in foreground of air view, consists of steel pipe of 22-in. 
O.D. Pipe was purchased in 40-ft lengths and welded into 600-ft lengths, seen lined 
up on beach parallel to final alignment. Schematic sketch, Fig. 4, shows method by 
which 7-mile length of sludge line was pulled into place in one continuous operation 


in 7!2 days. 


When the assembly of pontoon and 
pipe sections has been floated under 
the platform, the pontoon is attached 
to the gantry cranes and then flooded. 
The cranes lower the pontoon until 
the pipe hung below it is within one 
foot of the natural bottom, where 
haul-in lines pull the new section of 
pipe into the bell of the section pre- 
viously laid. 

While the pipe is held a foot above 
the bottom, gravel is deposited 
through a Y-shaped tremie up to 
the spring line of the pipe. The next 
step is to disconnect the pontoon 
from the pipe, haul it to the surface, 
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dewater it, and tow it back to pick 
up more pipe. 

Next the mobile platform must be 
moved forward. First it is lowered 
into the water until it becomes buoy- 
ant, and the legs are jacked up high 
enough so that it can be winched to 
a position 192 ft further along the 
line. The platform is then jacked up 
in the air ready to receive another 
192 ft of pipe. This process will go 
on around the clock. According to 
the present schedule, pipe laying will 
commence in May 1958 and will be 
completed in March 1959, over a 
vear ahead of schedule. 
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Sludge ocean outfall 


Design considerations for the sludge 
ocean outfall differed from those for 
the effluent ocean outfall. The sludge 
outfall needed an inside diameter of 
only 20 in. to handle a peak capacity 
of 6.5 mgd at a 250-ft head. How- 
ever it would be carrying a very tur- 
bid material and it was desirable that 
the fluid should not reach the surface. 
The services of Dr. Norman H. Brooks, 
J.M. ASCE, of the California Insti- 
tute of Technology were secured, and 
the temperature and salinity of the 
water of the bay were carefully re- 
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viewed. It was determined that if the 
sludge came out the end of the pipe 
without the aid of diffusers, it might 
rise to a height of 250 ft in sea 
water. The sludge, being suspended 
in warm fresh water, would rise so 
quickly that there should be little or 
no sedimentation at the end of the 
pipe. As the fresh water rises, it be- 
comes diluted with salt water, reduc- 
ing the temperature difference and 
the velocity. Before the sludge reaches 
a height of 250 ft, the velocity 
should be such that the heavier par- 
ticles will begin to settle out, and 
the rest of the sludge will reach a 
state of equilibrium and the finer 
particles will tend to spread out and 
follow the currents. To provide a 
safety factor, the final design depth 
was set at 300 ft. (The actual in-place 
depth is 320 ft.) This depth was 
provided by running the pipe over 
the edge of the under-water Santa 
Monica Canyon, some 7 miles at sea 
from the Treatment Plant. 

On July 23, 1956, a $2,629,044 con- 
tract for the sludge ocean outfall was 
awarded to the Healy-Tibbetts Con- 
struction Company, allowing one year 
for completion. The — construction 
drawings and specifications permitted 
either of two basie types of construe- 
tion—reinforced concrete pipe or ea- 
thodically protected steel —eylinder 
pipe. The suecessful contractor elected 
to use the steel pipe because he 
planned to lay it by pulling it into 
place. 

The evlinder pipe used is basically 
API 5LX-52 pipe with an outside 
diameter of 22 in., a 34-in. wall, and a 
1%4-in. mortar lining. The exterior 
coating consists of a layer of coal 
tar and three wrappings of fiber glass, 
providing insulation from the salt 
water to reduce the electrical current 
required for cathodic protection. Out- 
side the coal tar, a 114-in. thickness 
of gunite was applied, providing pro- 
tection against abrasion due to drift- 
ing sands and adding sufficient weight 
to keep the outfall from floating even 
if the pipe should become emptied 
of sludge. This latter condition could 
oceur if a sudden pump failure should 
produce a vacuum before the mo- 
mentum of the moving water could 
be overcome and the water mass 
stopped and reversed. No leakage 
was allowed at 130 psi. Except for 
the buried portion, the pipe is held 
in place by anchors every 500 ft. 
Each anchor consists of a 14%-ft 
length of chain with a concrete block 
(4x 3% x 2% ft) at each end. 

The manner of construction, novel 
in the sanitation field, is based on 
the ability of the contractor’s equip- 
ment to pull all 7 miles of pipe as one 
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continuous string. This is shown 
schematically in Fig. 4. The contractor 
accomplished this feat by purchasing 
the pipe in 40-ft lengths and having 
it lined and coated before delivery to 
the beach. The working area on the 
beach extended only 650 ft from the 
water to a road that had to be kept 
open. The 40-ft lengths of pipe were 
lined up parallel to the final align- 
ment and welded into 61 sections, 
each 600 ft long. 

At the same time, an anchoring 
system capable of holding 500 tons 
was being set up 9 miles offshore in a 
water depth of over 650 ft. A trestle 
1,000 ft long was constructed outward 
from the beach. A series of rubber- 
tired dollies, set approximately 40 ft 
apart, extended from the road on the 
inshore section to the end of the 
trestle, thus forming a carrier ap- 
proximately 1,600 ft long and set on a 
minimum vertical radius of 3,000 ft. 
The dolly at the end of the trestle 
was in the water. The head end of the 
pipe was plugged to keep it filled 
with air, thus decreasing the in-the- 
water weight to 4 lb per lin ft. 

When everything was ready, a 600- 
ft section was rolled onto the dollies 
and then along the dollies until the 
head end was 700 ft out on the 
trestle. The next 600-ft section was 
then rolled onto the dollies and along 
them until it came into contact with 
the first section. The tail end of the 
first string was then connected, as 
will be described later, to the head 
end of the second string. As soon as 
the connection had been made, this 
1,200-ft section of pipe was pulled 
out over the dollies into the water 
and along the bottom. The pulling 
stopped when the tail end of the 
1,200-ft section arrived at the same 
position the head end had occupied 
before the pulling started. The third 
and fourth 600-ft sections were then 
rolled out, connected, and this second 
1,200-ft section was pulled out. 

The pulling was accomplished by 
two 2-in. stranded wire cables con- 
nected to a two-drum, 500-ton winch 
mounted on a barge. Each drum had a 
cable capacity of 2,500 ft, and there 
was always another 2,000 ft of cable 
between the winch and the end of 
the pipe to assure that the pulling 
cable would be horizontal at its point 
of connection with the pipe. This 
placed the winch between 2,000 and 
4,500 ft from the end of the pipe. The 
offshore side of the winch was fastened 
to a pair of cables running out to the 
anchoring system 9 miles offshore. The 
winch would pull two 1,200-ft sec- 
tions out and then let off 2,400 ft 
of cable from the winch while the 


barge moved 2,400 ft farther offshore. 
The barge would then be in position 
to pull out another 2,400 ft of pipe. 

Considerable thought was given to 
the connection between the 600-ft 
lengths of pipe because it would be 
virtually impossible to place the 1-in. 
interior mortar lining with human 
labor without a very elaborate ven- 
tilation system. The ideal solution 
would be to make up the joint with- 
out putting anyone inside the pipe. 
This was done by making an epoxy 
resin sleeve about 14 in. long, which 
was custom cut for each joint. (The 
interior lining had been left off 7 in. 
back from each pipe end so as not to 
interfere with the welding of the 
steel pipe.) The inside of the pipe, 
where the sleeve Would be, was but- 
tered with a workable epoxy resin. 
The sleeve was then inserted into one 
section of pipe and the other section 
was pulled over the sleeve until the 
steel of both sections was in contact. 

Excess buttering that oozed into the 
interior of the pipe was spread along 
by a ball that had been left in the 
offshore part of the pipe and was 
pulled across the joint by an inshore 
haul line. The two steel-pipe sections 
were then are welded together, with- 
out detrimental effect on the sleeve, 
the weld being given a 360-deg in- 
spection by X-ray. The outside of 
the pipe was then coated with coal 
tar, wrapped with fiber glass, and 
gunited as soon as the coal tar had 
set. 

The time required to place a 
1,200-ft section varied from 41% hours 
to 15, depending on the ability of 
the construction crews and the minor 
difficulties that arise on any job. 
Work proceeded 24 hours a day, 
and in 714 days all the pipe to be 
placed on the ocean floor had been 
pulled. A few days later the pipe 
on the trestle was dropped to the 
bottom. 

To protect the pipe from possible 
bottom erosion, it was deemed neces- 
sary to bury the inshore part of the 
outfall. The depth the pipe was bur- 
ied varied from 20 ft at the shore 
to nothing at a distance of 5,900 ft 
offshore. Most of this burial was ac- 
complished by a patented jetting de- 
vice that rode the pipe. In the surf 
zone, sheetpiling was driven and the 
sand excavated in order to lower the 
pipe. 

It may be of interest to mention, in 
connection with the cathodic protec- 
tion, that the 7 miles of pipe in the 
ocean is requiring only 20 milliam- 
peres of electrical current, even though 
some 200,000 sq ft of steel surface is 
being protected. 
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New port 


JOHN D. M. LUTTMAN-JOHNSON, M. ASCE 


Transit shed, 625 x 200 ft. has single row of columns 25 ft on centers down 
middle. Clearance under roof trusses is 20 ft. 


Ship at grain wharf is being loaded with export cargo. Grain arrives in river 
barges which are berthed on shore side of wharf. They discharge through a marine 
leg to conveyor feeding into grain elevator 850 ft distant, on land side of levee. 


A, the head. ot deep-watel naviga- 


tion on the Mississippr River, some 
225 miles inland from its mouth, a new 
ocean-river port) has recently been 
completed at Baton Rouge, capital ol 
Louisiana. This initial stage of a S$50,- 
000,000 long-range development pro- 
gram will provide the Baton Rouge 
area with modern port facilities capa- 
ble of accommodating deep-w iter Ves- 
sels and river barges. Its ability. to 
transfer large volumes of liquid, bulk, 
ind packaged foods between barg 
ind ship, or to storage, is already 
changing transportation patterns in 
the South 

These facilities are not only modern 
in design but also extensive. They in- 
clude a large general cargo dock with a 
frontage of 1,355 ft; a central transit 
shed 625 by 200 ft: a 2% -million-bu 
grain elevator and ship loading dock, 
complete with conveyors grain 
handling equipment; an S-million-gal 
molasses tank farm; a water supply 
system; supporting railroad tracks and 
vards, highways, and other appurt 
nances, 

Consummation of this imitial pro- 


gram required much vision, thought 


planning, and hard work by those 
most directly coneerned, and demon- 
strated the effectiveness of coordinated 
teamwork, involving such professions 
is engineering, Jaw, finanee, polities 
ind business and commerce in a vari- 
ety of forms 

In Mareh 1955, Fav, Spofiord 
Thorndike, Ine., of Boston, Mass., and 
Barnard and Burk of Baton Rouge 
were engaged bv the newlv” created 
Greater Baton Rouge Port Commis- 
“ion to prepare an engineering-eco- 
nomic feasibility. report and master 
plan covering the proposed develop- 
ment. During the succeeding IS 
months, investigations were carried out 
and studies made of the many engi- 
neering and economic factors entering 
into the overall feasibility and plan- 
ning of the project 


Site selected 

It was early determined that the 
best available site was on the west 
bank of the river immediately south 
of Port Allen, which lies seross” the 
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225 miles from the Gull 


Senior Engineer, Fay, Spofford & Thorndike, Inc., Boston, Mass. 


river from downtown Baton Rouge. At 
this point the Mississippi is 2,000) to 
2,500 ft wide between levees and up 
to 70 ft deep at Mean Low Water, 
which is 2.5 ft above datum, or Mean 
Sea Level] in the Gulf of Mexico. Tops 
of levees are at El. +50 minimum, 
while the maximum flood stage pre- 
dicted is El. +46.50. 

This site was selected for several 
reasons: 

1. The land adjacent to the river 
was undeveloped pasture and could be 
purchased at a relatively low cost. 

2. The natural deep-water channel 
of the river lies close to the west bank, 
which is relatively stable. 

3. Proximity to the proposed Indian 
Village-Port Allen Cutoff Canal of the 
Intracoastal Waterway would provide 
an opportunity to integrate the port 
and canal developments. 

4. Three of the four trunk-line rail- 


roads now operating in the Baton 
Rouge area run close to the site. 
5. Highway connections are good 


and their further improvement is 
planned. 

6. Navigation 
and barges are 
large anchorage area has ample water 


conditions for ships 
favorable, and the 


depth even during minimum river 
stages. 
Accordingly, the Commission  pur- 


chased some 850 acres of pasture land 
at the selected site, with 6,000 ft of 
deep-water frontage on the river. This 
area Was laid out so that it was bound- 
ed on the west by Louisiana State 
Highway No. 168, on the north by 
the town of Port Allen, on the east 
by the Mississippi River, and on the 
south by the locks (now under con- 


struction) of the extension of the 


New ocean-river port development is 
at head of deep-water navigation on 
the Mississippi—225 miles from Gulf of 
Mexico. Baton Rouge, La., is on oppo- 
site side of river in this view, looking 
west. River is 2,300 ft wide here, at end 
of 35-ft navigation channel. 
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Plaquemine-Morgan City Alternate 
Route of the Intracoastal Canal, com- 
monly called the Indian Village-Port 
Allen Cutoff Canal. This loeation. will 
make the new port a junction point 
for barge traffic on this section of the 
Inland Waterway System, which ex- 
tends northward to Minneapolis and 
the Great Lakes, eastward to Florida 
and the Atlantic coast, and westward 
to the Mexican border. 

Meanwhile topographical and hy- 
drographieal surveys Ol the selected 
site were carried out; test borings and 
soil analyses undertaken; engineering, 
lavout and structural design problems 
studied; potential traffie and other 
sources of revenue investigated ; meth- 
ods of financing considered; and ten- 
tative operating agreements worked 
out with four railroads to service the 
port. In addition, a vast number of 
collateral engineering, economic, and 


operational problems attending the 


project were investigated and solutions 
formulated. 


Apart from the work done in the 
3aton Rouge area, investigation and 
research on traffic potentials extended 
from New Orleans in the south to 
Minneapolis and Chicago in the north, 
to Kansas City in the west, and to 
3oston and New York in the east. 
Prospective lessees of bulk handling fa- 
cilities were contacted and_ tentative 
agreements worked out for the opera- 
tion of a grain elevator and a molasses 
tank farm. In September 1954, the 
master plan and report of the consult- 
ing engineers were published. 


Initial development 


The report established the engineer- 
ing and economic feasibility of a pro)- 
ect covering an initial development on 
the west-bank site at an estimated cost 
of $12,500,000. Financing was to be 
through the sale of revenue bonds 
having a 40-year life and an assumed 
interest rate of 344 percent. However, 
when the bonds were placed on the 
market in October 1954, interest rates 


MISSISSIPPI 
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SOUTH FINGER PIER GENERAL, CARGO’ 
7 
4 


Flexible fender system 55 ft high, at downstream end of South Finger Pier, 
Greenheart timber on wearing face and rubber at points of bearing. 


In pile load-bearing test at general cargo wharf, load of 400 tons is applied. Pile 
No. 35, 152 ft long with 33-in. O.D., settled 0.95 in. and recovered to 0.25 in. when 
load was removed. Super H-pile in left foreground consists of two 30 WF 108 and 
one 36 WF 150 welded together. Hammer was single-acting Vulcan OR with rated 


energy of 30,225 ft-lb. 


varying between 2.60 and 2.80 percent 
were obtained. 

The extent of the initial develop- 
ment was determined after careful 
study of the many factors involved, 
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such as traffic potential, leasing of 
special bulk-handling facilities, engi- 
neering problems, construction costs, 
potential operating revenues and ex- 
penditures, bond servicing, and other 
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related matters. Features recommend- 
ed for the initial construction and 
eargo handling equipment program, 
their estimated costs, and the total 
financial requirements covering — the 
first stage of development, are shown 
in Table | 

When the revenue bonds required 
to finance the project had been sue- 
cessfully sold, detailed contract draw- 
Ings and specifications were prepared. 
Priority was given to the grain han- 
dling terminal and to roads, railroads, 
and water supply. By July 1955, the 
grain elevator was in operation and 
handed over to the lessee, Cargill, Inc., 
of Minneapolis, Minn. By the middle 
of 1956, virtually all the remaining 
construction was either completed or 
nearing completion, with the exception 
of the transit shed, which was delayed 
by a shortage of steel. The shed has 
since been completed and is in contin- 
uous operation. 

Actual construction and equipment 
costs have borne a notable similarity 
to the engineers’ original estimates. 
This was the result of preparing a 
sufficient number of preliminary out- 
line designs and of eareful cost esti- 
mating in the report stage. In fact, be- 
cause of the saving in bond interest, 
it was possible to add to the program 
an Administration Building for the 
Commission at a cost of $115,000. Port 


operations and traffic to date are in 


line with overall predictions and 
should be further stimulated by the 
rapid industrial and economic growth 
of the region now under way. 


Waterfront problems 

Engineering and design problems af- 
fecting the waterfront structures arose 
from both natural and man-made 
causes. Foundations had to be de- 
signed to suit the alluvial silts and 
clays of the area, deposited by the 
river over eons of time. Test borings 
to 120 ft below Mean Low Water in- 
dicated alluvial deposits without any 
well defined stratification. Density by 
blow count varied widely, as indicated 
in Fig. 1. Lenses of relatively high 
resistance are underlain by softer or 
less dense materials. 

On the protecting levee, 20 ft high 
and 200 ft wide at the base, regula- 
tions prohibited the use of piling or 
other construction that would require 
penetration of the soil. Railroad tracks 
and highway connections to waterfront 
structures had to cross the top of the 
levee at right angles to its axis—or as 
nearly so as practicable. 

tegulations also prohibited any im- 
pediment to river flow in the land 
area (batture) between the levee and 
the low-water channel of the river, 
which is subject to flooding during 
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higher stages. Consequently filled em- 


LEGEND bankments to carry railroad and high- 
Clay Way connections to the waterfront 
Silt structures could not be used. Instead, 
oat trestles were built on bents made up of 
steel-pipe friction piles of 24- and 33- 
‘aac in. diameter, and varying in length 
|___ modifying type light —J from 124 to 145 ft. The reinforced- 
concrete pile caps support 36-in. wide- 
flange steel girders, which carry the 
conerete decking. On the railroad con- 
nections, the trackwork is ballasted to 

simplify superelevation on curves. 
Fluctuations in river stages, ranging 
7 a from Mean Low Water (El. 2.50) to 
. Wy, the maximum predicted flood of 46.50 
¢ +i4'9 ft above Mean Sea Level, required 
. ry te that the deck be at El. 52.5 for water- 
& oe ae front structures. With a Mean Low 
ase 4 Water depth of roughly 35 ft along 
TT] 36 the wharf faces, this meant that the 
Y “ A top of the deck was about 85 ft above 

the mud line. 

BORING 38 red 53 Wharf structures were designed to 
200! river side j withstand the horizontal forces due to 
oe ship impact in a lateral direction, as 
well as longitudinal forces due to wa- 
ter pressure on both ship and struc- 
ture caused by the velocity of river 
ie currents which attain a speed of about 
Prager 4 knots at higher stages. At the same 
of levee time, it was important to provide a 
_ 140 relatively open substructure to permit 
the passage of driftwood. To accom- 
plish this aim, the general cargo wharf 
FIG. 1. Soil density varied widely along was designed so as to eliminate all lat- 
waterfront in vicinity of general cargo eral bracing in the substructure except 
wharf, as shown by blow counts. Fig- for the north and south finger piers 
ures to right of borings indicate num- (extensions of the wharf apron), which 
ber of blows of 140-lb hammer dropped presented a relatively small area to 
30 in. required to drive 2-in. split-spoon river flow. These factors, together with 


sampler 1 ft after it had first been the functional deck loads, called for 


driven 6 in. an unusually heavy type of construc- 


TABLE |. Summary of capital requirements, first phase 


acILITY 
ESTIMATED 


Cost 
1. General cargo wharf and finger piers, transit shed, 
interior offices, railroad and highway connections 


$4,500,000 


2. Railroad tracks and yards . . 725,000 
3. Roadways and surface drainage 125,000 
1. Water supply and fire protection . 200,000 
5. *Grain elevator, grain wharf, conveyors, railroad 
tracks and roadways, complete ; ints . 3,100,000 
6. *Molasses tank farm and terminal, complete ......... .. . . 500,000 
7. Cargo handling equipment . . 500,000 
8. Land acquisition and term notes . 492,500 
9. Escrowed interest, 24% years 1,093,750 
10. Professional fees—engineering legal, fiscal agents . . . 
11. Working capital and contingencies . . 547,500 


*Facilities to be leased: grain elevator (2,800,000 bu) to Cargill, Inc.; molasses ter- 
minal (8,000,000 gal) to Industrial Molasses Corp. 
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tion, including specially designed 
flexible fender system having a work- 
ing face some 55 ft high. 


General cargo wharf 


The substructure of the general car- 
go wharf consists basically of pipe 
piles 24, 33 and 36 in. in diameter, 
and super H-piles made up of one 36 
WF and two 30 WF steel beams weld- 
ed together. The piles act as friction 
piles and vary in length between 130 
and 160 ft. Bents are spaced 25 ft on 
centers, with piles spaced 20 ft apart. 
Decking consists of reinforced concrete 
slab supported on wide-flange steel 
floor beams and pile caps. 

The fender system is a continuous, 
flexible type. It consists of vertical 
steel H-piles welded to horizontal steel 
H-wales, and faced with Greenheart 
timber wearing pieces. Rectangular 
rubber blocks, at three elevations, are 
used between the fender framing and 
the outer row of apron piles to pro- 
vide the required flexibility. 

The 40-ft-wide apron of the general 
cargo wharf carries twin railroad 
tracks and a traveling revolving portal 
crane of 30-ton capacity. Two ecat- 
walks with open-grating tread are pro- 
vided below the apron deck along the 
full length of the wharf. Located at 
Els. +10.00 and +80.00, and immedi- 
ately inside the outboard row of piles, 
these catwalks provide access to low- 
water mooring cleats. They are also 
used for inspection and maintenance. 

The transit shed, 625 + 200 ft, has 
a single row of columns spaced 25 ft 
on centers down the middle. A clear- 
ance of 20 ft is provided under the 
roof trusses. There are steel roll-up 
doors at both ends and along the two 
sides of the shed. The land-side doors 
give access to a loading platform 12 ft 
wide, protected by an overhead cano- 
py 18 ft wide. This loading platform 
is served by depressed twin railroad 
tracks along the full length of the 
shed. 

Shed and wharf are serviced with 
the usual utilities, including a’ fire 
sprinkler system and outdoor flood- 
lighting. Interior offices and facilities 
for U. 8. Customs Service, and for 
operating and stevedoring personnel, 
complete an efficient and properly in- 
tegrated general cargo waterfront ter- 
minal. 

For the consulting engineers, Frank 
L. Lincoln, M. ASCE, of Fay, Spof- 
ford & Thorndike, and Jack S. Burk, 
of Barnard and Burk, served as part- 
ners-in-charge. The writer served as 
Project Engineer for the overall plan- 
ning of the project. For the Greater 
Baton Rouge Port Commission, Ear- 
nest D. Wilson is President, and A. 
Stewart Wallace, Jr., Manager. 
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View of deck from below shows wide girder sections at sides (foreground), which 
are hollow to take the tied cantilever anchorage. Center “hung” section, of cover- 
plated wide-flange beam construction, is seen beyond. Form work was identical 
with that for inshore spans, except at ends of diagonals. 
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Benton City-Kiona 
Bridge spans Yakima 
River near Richland, 
Wash. Structure 400 
ft long with 170-ft 
main span has deck 
depth of only 3 ft 3 in. 
to provide maximum 
waterway with mini- 
mum approach 
grades. 


intiasenent of the old bridge across 
the Yakima River at Benton City, 
tbout 10 miles west of Richland, 
Wash., presented a somewhat unusual 
problem. The established main Yakima 
Vallev highway to which the bridge 
connects is onlv 150 ft from the south 
end of the bridge. At extreme flood 
levels, this highway has required sand- 
bagging to avoid its inundation to 

depth of a foot or more. The bridge, 
however, had to have maximum. rea- 
sonable clearanee above flood levels, 


TIED-CANTILEVER BRIDGE-PIONEER 


since such levels mean drift) of all 
sorts. Fair sight distances also had to 
be provided, as well as a cost that 
would appear fair to the bridge owner 

-Benton County, Washington. 

Study of these somewhat conflicting 
requirements led to the structure 
shown in the accompanying photo- 
graphs It has a 26-ft roadway, two 
$-ft sidewalks, and is designed for 
H20 816-44 AASHO loading. Its 170- 
ft main span—and the approach 
spans as well—have a deck thickness 
of 3 ft 3.in. For its full 400-ft length 
it is built on a vertical curve between 
t-percent end tangents. At midspan 
it clears the maximum recorded flood 
level by 2 ft 9 in 

The bridge was placed under con- 
tract for $186,160. Certain changes 
during construction increased this cost 
to $192,240. Among these changes was 
the elimination of piles and the sub- 
~titution of mass-conerete foundations. 
The discovery of cemented hardpan 
6 to 8 ft below the river bed was the 
reason for this change. 

Essentially the framing is like that 
employed in many three-span_ bridges 

a suspended span supported on the 
cantilevered ends of the adjoining 
spans. This may be done with through 
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STRUCTURE US. 


longer 
common — cantilever-ty pe 
with continuous girders shorter 
spans. Here funds were not availa- 
ble for through trusses nor was there 
depth available for full-span deck 
girders. Out of the exigencies of this 
situation arose the design which at 
the outset was called a “tied canti- 
lever,’ and more recently, in the case 
of the great prestressed concrete 
bridge to be built at the entrance to 
Lake Maracaibo, Venezuela, a “bal- 
anced cantilever.” Incidentally the 
present modest structure is approxi- 
mately a model of the Venezuelan 
undertaking on a scale of 1:8. 

Here a 60-ft central span of 33-in. 
wide-flange beams, composite with the 
concrete roadway slab, is supported 
on concrete beams of equal depth that 
span transversely across the roadway 
and terminate at the ends of the main 
diagonal ties. Concrete beams that are 
longitudinally continuous with those 
in the inshore spans find their outer 
support in these same transverse 
beams. The reactions of these beams 
are picked up by the diagonal tie 
members and delivered to the tops 
of the columns at the main piers. 
The balancing ties extend from the 


trusses on spans, as in the 


bridge, or 
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tops of the columns to the tops of 
the adjacent inshore piers. 

These simple statements on picking 
up and delivering the loads cover 
practically all the special design fea- 
tures inherent in this type of struc- 
ture. With H20 S16 loading and a 
slope of about 1 vertical on 2 hori- 
zontal for the diagonal tie members, 
these ties are each subjected to a 
stress of over 500 kips. How to pick 
up this load from concrete which, 
including sidewalks 10 in. above the 
roadway level, has an overall depth of 
only 4 ft 1 in., was initially a_per- 
plexing problem. Likewise the type 
and kind of diagonal to be used and 
the delivery of loads to the tops of 
the columns at the main piers were 
questions not immediately resolved. 

It was desired that the type of 
construction adopted should be sim- 
ple, readily installed, and in need of 
no field adjustments or strain gaging 
to determine relative stresses in two 
or more members. The diagonals 
should be trim and compact, and of 
course made of steel in some form. 
Also, the support and positioning of 
the diagonals at the time of erection 
dictated the prior construction of the 
concrete deck. An opening in the deck 
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Consulting Engineer, Seattle, Wash. 


into which the Jower end of the 
diagonal could be conereted seemed to 
offer the simplest type of connection. 

What resulted was the use of 10-in 
112-lb wide-flange beams for the 
diagonals and columns, the latter be- 
ing subsequently encased in concrete. 
The diagonals are set with their flanges 
vertical, thus matching the flanges of 
the columns, and each column has its 
two diagonals connected to it by plates 
curved in elevation and by high-ten- 
sion bolts in single shear. Not entirely 
for architectural reasons, 14-in. plates 
were welded across the tops and bot- 
toms of the diagonals and of the 
connecting plates. The enclosed spaces 
were filled with lightweight concrete. 
The 1%4-in. plates of the diagonals 
stop at sidewalk level. 

How to adequately anchor the 
diagonals into the concrete of the deck 
Was a matter of serious concern. As 
built, there are 2-in. double-extra 
strong pipe shear connectors, 6 in. on 
centers, welded between the flanges 
of the tie members on both sides of 
the web. Also there are angle connec- 
tors (24 x 1% x %& in.) spaced 
6 in. on centers, midway between the 
pipe connectors on the outer faces of 
the flanges. 
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This part of the anchorage was un- 
questionably satisfactory, but for some 
time the character of the hole into 
which the diagonal was to be inserted 
posed a troublesome problem. It must 
not have smooth surfaces; it must 
furnish adequate keying for the con- 
crete fill; it must not restrict the 
placing of the diagonal. Finally came 
a completely satisfying answer—a 
length of 18-in. galvanized corrugated 
metal pipe permanently embedded in 
the concrete and extending entirely 
through it, the pipe ends being cut 
flush with the concrete, top and bot- 
tom. Not only does the corrugated 
surface of the pipe afford a mechanical 
interlock with the fill concrete, but 
chemical interaction between the gal- 
vanizing coating and the cement paste 
further improves the bond. 

The pipe is embedded in the solid 
section of concrete, 3 ft wide, in 
which the marginal box beams, 4 ft 
wide, terminate. To assure the in- 
tegrity of this outer solid mass, a 
24-in. round spiral of No. 5 bar, 6-in. 
pitch, surrounds the pipe, while closed 
stirrups or binders of No. 5 bar, 6 in. 
on centers, constitute peripheral re- 
inforceement. The transverse beam is 
thoroughly anchored into the end of 
this solid terminal section, and the 
horizontal plate of the roadway slab 
connects with both beam and terminal 
section. Conventional shear keys were 
purposely omitted from all construc- 
tion joints; instead the lower surfaces 
were scored and roughened. As again 
shown by the recent tests of W. E. 
Dean, M. ASCE, Assistant State High- 
way Engineer of the Florida Highway 
Department, normal concrete sur- 
faces in conjunction with upstanding 
stirrup ends are quite adequate in 
themselves to prevent slippage from 
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horizontal shear. Why make keys with 
smooth surfaces when it is’ possible to 
provide surfaces 100 percent rough? 

Connection of diagonals to deck, 
when finally made, was by means of 
$,500-psi concrete fed into the cor- 
rugated pipe and tamped and_ vi- 
brated into position. Every effort was 
made by the resident engineer and the 
contractor to obtain full placement. 
That their efforts met with a reason- 
success the following 
occurrence shows. 

The specifications 
paragraph: 

“Because of the need for shallow 
depth of deck, falsework piling bents, 
spaced not over 15 ft on centers longi- 
tudinally, shall be provided and_ in- 
stalled beneath each steel or composite 
beam in the central part of the main 
170-ft span. Each beam shall be 
wedged tightly against this falsework 
to prevent any settlement when the 
loads of the roadway slab and forms 
are imposed upon them.” 

In the specified construction pro- 
cedure, the installation of the steel 
beams in the middle of the 170-ft 
span and the concreting of that part 
of the deck was to constitute the last 
major operation and was to follow the 
completion of all other parts of the 
bridge. Steel beams having come early 
to the job, the contractor asked per- 
mission to install them before the ad- 
joining concrete sections were poured, 
and when he assumed full responsi- 
bility, permission to do so was granted 
By this means the contractor assured 
himself freedom from trouble in ad- 
justing the beams to their connections 
with the transverse concrete beams. 
As soon as the main diagonal ties 
had been fully installed, he sought 
permission to pour this remaining un- 


able degree of 


contained — this 
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finished section of roadway slab. 
Again, when he assumed full responsi- 
bility for the security and safety of 


everything, he was permitted to pro- 


ceed. 
Six days after he had completed 
this last roadway pour, the river 


started to rise and drift started to 
accumulate against the falsework. On 
the seventh day, rise and drift’ both 
continuing, the falsework for the full 
170-ft span collapsed progressively and 
disappeared down river, starting at 
the north bank and proceeding to the 
south. Thereupon the diagonal — tie 
members received their full design 
quantities ‘of dead load—and gave not 
the slightest indication of inability to 
receive and transmit them. Undoubt- 
edly they are well anchored, each in 
its corrugated metal pipe. The bridge 
was opened to traffic July 4, 1957. 

This type of bridge has proved very 
satisfactory here. Louis Balog, M. 
ASCE, recently reported on three Eu- 
ropean bridges of the same sort. So 
far as the writer knows, this Benton 
City-Kiona Bridge is the first of its 
kind in the United States. This type 
of structure, with steel box girders, 
appears to be admirably adapted to 
spans of 400 to 600 ft—depending of 
course on local conditions and required 
clearances. 

Essentially the designer of such a 
bridge cuts his main span into thirds 
and deals with flexure in that span 
length instead of in the full span 
length. The price paid for this gain is 
the cost of columns, diagonals, and 
their anchorages. These are all es- 
sentially simple elements and, being 
straight, they yield only axial de- 
formations. Stiffness of structure con- 
sequently follows. Such a bridge ap- 
pears to have definite advantages and 
no serious disadvantages and therefore 
merits much greater use than it has 
so far enjoyed. 

Construction of this 
supervised by Dale 
ASCE, Benton County 
gineer, and his staff, 


bridge was 
Bean, J.M. 
toad 


Anchorage elements for end of steel 
diagonal (far left) slide into corru- 
gated pipe of 18-in. diameter (left). 
Concrete is placed around the pipe as 
deck is cast. Later the heavy beam is 
concreted into the pipe. 
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Sweden excavates 2,100,000 cu yd 


for tailrace tunnel of underground power plant 


TORE NILSSON, M. ASCE, Civil Engineering Director, Swedish State Power Board, Stockholm, Sweden 


Half the water power in Sweden is generated 
in underground stations, and of the 2.6 mil- 
lion kw to be installed by 1963, three-fourths 
is underground. Starting in 1910, some 26 
plants with a capacity of more than 10,000 
kw each have been built underground in 
Sweden, and 18 of more than 10,000 kw each 
are now under construction. Nine of these, 
with capacities of over 100,000 kw each, are 
listed in an accompanying table. 

The foregoing facts are taken from the 
author's paper, ‘Underground Power Plants 
in Sweden,” presented at the ASCE Annual 
Convention in New York, ata joint session of 
the Power and Construction Divisions. This 
paper was included in the four-session sympo- 
sium on underground power plants arranged 
by R. A. Sutherland of Ebasco Services Inc., 
for the Power Division. This and other papers 
in the symposium are under review for inclu- 
sion in the Journal of the Power Division. 
The article here presented is based on Ap- 
pendix 1 of Mr. Nilsson’s longer paper. 


VITAL STATISTICS 


Labor hours, per cu yd: 


Top heading . . . . . . . . . 0.56 hour 
Average for whole tunnel. . . . 0.37 hour 


Consumption of explosives, per cu yd: 


Average for whole tunnel. . . . . 1.08 lb 


Actual cost and/or estimated cost, per cu yd: 


Average for whole tunnel . . . . . 3.19 


All costs, even administration, are included. 
All labor is paid on a piece-work basis. 


The average wage has been $1.46 (7.50 
Swedish Crowns) per hour. 
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Special equipment is required for final inspection and scaling because of 87-ft 
height of tailrace tunnel for Stornorrfors underground power plant. 


techniques for tunnel driy 
ing developed in Sweden have made 
possible the construetion of very large 
tunnels, The 500,000-kw hydroelectric 
power plant) Stornorrfors in north 
Sweden, scheduled for operation by 
1958, will have a tailrace tunnel that 
possibly will be the largest power tun- 
nel in the world. This very large power 
plant is underground in good rock 
(granite and gneiss). The tailrace tun- 
nel will have a length of 2.5 miles and 
will require 2,100,000 cu vd of exeava- 
tion. It is designed for a flow of 28,000 
cfs and has a cross section of 4,200 sq 
ft with a top-heading width of 53 ft 
and a height of S7 ft. See Fig. 1. Of 
the long power tunnels previously ex- 
eavated in Sweden, the largest has a 
cross section of 2.250 sq ft. The tail- 
race at Stornorriors therefore repre- 
sents considerable progress in this type 
of excavation. 

If two smaller tunnels had been con- 
structed instead of the single large one. 
their total cross-section area would 
have had to be about 18 percent larger 
than that of the single tunnel to oper- 
ate at the same loss of head. 

Experience from previously —eon- 
strueted power tunnels indicates that 
no arrangements need be made for 
maintenance of large tunnels if they 
are exeavated in good rock. The need 
for two tunnels to provide for future 
Inspection was therefore eliminated. 

Experience based on the construe- 
tion of earher underground chambers 
indicated that it would be possible to 
excavate a tunnel of the size required. 
I:xploration indicated the presence of 
good rock but there was no guarantee 
that such a large tunnel could be safely 
excavated within reasonable limits of 
reinforcement risk. Considering 

Three-deck jumbos with lightweight rock drills were used on top heading (top the great possible savings—the differ- 
view). Jack legs permit jumbos to be lowered onto same trucks that haul rock, ence in cost would be about 25 percent 
for moving in and out. Jumbos for benches (lower view) drill holes downward it was decided to start the construe- 
inclined 2 on 1 for full width of bench. tion work by excavating the upper 
part of the tunnel (with a 1,730-sq ft 
cross section) and then enlarge it by 
Larger underground hydro plants under excavating in the first step a bench 

construction in Sweden thout 26 ft high. If this could be sue- 
cessfully carried out, another bench 
24.5 ft high would be excavated. With 
such a sequence it would be possible to 


Capacity, Heap YEAR IN 

PLANT 1.000 kw OPERATION OWNER 
Stornorrfors 375* 1958 State 
Messaure 240 1963 State 
Trangslet 1959 Private 
Ramsele 1958 Private 
Kvistforsen 1960 Private 
Holjes 1962 Private 
Sallsjo 1962 Private 
Balforsen 1958 Private 
Stalon 1961 State 


gain the necessary experience as the 
work progressed. If difficulties encoun- 
tered should prove too great, the large 
tunnel could be divided into two 
smaller branches. In such a way the 
ingle large tunnel would not prove 
too hazardous—as many feared it 
would turn out to be. 

The work has now (December 1957) 
reached the stage where the top head- 
ing and the first bench are completed 
The second bench has been excavated 
for 75 percent of the length of the 
tunnel, and it is now evident that the 


*500,000 kw ultimate 

NOTE: Also under construction by the Swedish State Power Board is an 
underground steam-power station with a rated capacity of 
480,009 kw. 
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14.4 m (47 tt 3 in 


FIG. 1. Stornorrfors tailrace tunnel is 
being excavated in three sections— 
top heading wiih cross-sectional area 
of 1,730 sq ft: first bench of 1,300 sq 
ft: and second bench of about 1,160 


sq ft. 


single large tunnel project can be suc- 
cesstully carried out. The tunnel has 
been attacked from both ends and 
from an adit about midway of its 
length 

Drilling for excavation of the 
=q ft top heading was done with light- 
weight rock drills and jack legs from 
two three-deck jumbos, each covering 
half the tunnel face. The jumbos were 
moved in and out by the trueks that 
hauled the rock. To facilitate these 
operations, each jumbo was equipped 
with hydraulic jacks that lowered it to 
the truck body for movement back 
from the fiee. Mueking for the top 
heading and benches 1s done with 4-eu 
vd eleetrie shovels loading trucks ot 


22-ton capacity. Excavation is done in 
three 7.5-hour shifts. The evcle per 
round consists of one shift drilling and 
blasting followed by two shifts muck- 
ing and hauling. The operations are 
strictly timed. For the bench exeava- 
tion, holes are drilled downwards with 
in inclination of 2 on 1 from a travel- 
ing platform covering the width of the 
bench. On the drilling platform 15 
rock drills, each with a chain feeder, 
ire erected, 

Because of the danger-of hitting un- 

remaining from 
the roof gallery, 


detonated explosives 
the exeavation of 
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drilling through the top layer of the 
bench is remote-controlled. When the 
the drillers move 


drills have been set, 
back of a barricade so that they are 
protected against blasting 
when the drills are started. 


Drilling mechanized 


The drilling operation is mechanized 
to such extent that each driller oper- 
ates three rock drills. The labor cost 
for the drilling is therefore compara- 
tively low and even less than the cost 
of drill steel. Millisecond-delay  blast- 
ing caps are used. Drilling and blasting 
operations simultaneously 
with mucking and hauling, each opera- 
tion being independent of the other. 
The same mucking shovels are used 
for the benches as for the top heading. 
Excavation of benches is performed 
on two 7.5-hour shifts per 24 hours. 

During the last stages of the work, 
the height from the bottom of the 
tunnel to the roof will require special 
equipment for safe inspection and seal- 
ing of roof and walls. For this work it 
is planned to use a platform that ean 
he moved and operated by the sealers 
while they are on it. 

The tunnel will be unlined except in 
a few spots where the quality of the 
rock requires eonerete reinforcement. 


proceed 


Smooth rock faces obtained are seen in view of Stornorrfors draft tubes. 


hazards 


In certain areas rock bolting is used, 
and the bolts are grouted. Prestressed 
bolts are normally not required. 

Excavation of the approach tunnels 
started in February 1954, and that for 
the top heading in February 1955. The 
top heading was completed in May 
1956, and the whole tunnel is sched- 
uled for completion in March 1958. 

Average advance in the top heading 
was 22 ft per round, and the normal 
monthly performance was 400 ft on 
each face. A more rapid rate of ad- 
vanee has certainly been achieved in 
tunnels of smaller size, but in no tun- 
neling work has a larger volume been 
taken out in continuous operations. In 
each round, that is, every 24 hours, 
1,500 cu yd of solid rock, or about 
2.300 cu vd of loose rock, has been re- 
moved from each face. In bench ex- 
cavation, the advance is 50 ft per day, 
in two shifts, which represents a vol- 
ume of 2,400 cu yd of solid rock per 
day at each face. 

Total cost of the tunnel excavation, 
including administration and overhead, 
ix $8.19 per eu vd of solid rock. The 
average wage to date (all on a piece- 
work basis) is $1.46 per hour. The 
work is being done by the Swedish 
State Power Board through its Civil 
Engineering Department. 
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Keeping pace with California’s ex- 
panding needs, the 36-year-old Her- 
rick Iron Works has just constructed a 
completely new, unusual, and low-cost 
steel fabricating plant. Located on a 
34-acre site at Hayward, Calif., the 
new facility was designed with a self- 
supporting light-gage steel roof to 
meet these important criteria: 

1. For a fabricating plant, the strue- 
tural steel work must be exemplary. 

2. Financing required that the cost 
of construction should not exceed a 
limited sum. The design therefore had 
to be such that substantial parts could 
be deleted or added for budget con- 
trol. 

3. Construction economies were es- 
sential to get the most plant for a 
minimum expenditure. Economy could 
be attained through simplicity of de- 
sign, utilizing duplication to the limit. 

4. Future expansion must be pos- 
sible with a minimum of disturbance. 

5. The building should be spacious 
and uncongested. 

6. Materials must move in an or- 
derly pattern with a minimum of re- 
versing or cross flow. 

Based on the last requirement, the 
plant layout shown in Fig. 1 was es- 
tablished. Design and construction of 
the new facility were handled by 
Management team consisting of 
Stephen G. Herrick, President; H. W. 
Dornsife, General Manager; Ernest 
tichards, Production Manager; W. C. 
fowley, Project Engineer; with the 
writer as Chief Engineer. To fulfill 
the design requirements set forth by 
this team, a functional approach was 
required. The function of the building 
is to: 

1. Support bridge cranes. 

2. Provide weather protection for 
personnel and equipment. 

3. Support and house utilities. 

Function No. 1 could be provided 
by a self-supporting craneway without 
a roof; functions Nos. 2 and 3 could 
be provided by modifying an A-frame 
craneway to support a roof. 
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3. D. NAILLON, A.M. ASCE, Chief Engineer, Herrick Iron Works, Hayward, Calif. 


Steel fabricator builds his own plant 


Design, construction, and cost details for a West Coast fabricating plant 


The warehouse and shipping areas 
of a steel fabricating plant can, if the 
owner wishes, remain uncovered— 
particularly in temperate climates. The 
modified craneway, then, with some 
parts covered and some uncovered, as 
desired, is adaptable to a steel fabri- 
eating plant. Likewise the design re- 
quirement of close budget control 
could be partly achieved by adding 
or deleting parts of the roof. Exterior 
walls are another item that can be 
added or omitted to effect control of 
expenditures. Leeward walls could, if 
desired, be omitted. 

An article in a technical journal 
concerning the Phoenix, Ariz., Coli- 
seum indicated that an arch roof of 
components manufactured by the 
Wonder Building Corporation should 
be investigated as a possible roof for 
the craneway. The writer visited the 
Phoenix Coliseum and the factory in 
Chicago where the sections were manu- 
factured. The arch units appeared to 
be functional and economical. Each 
arch would cover 2 lin ft of building. 
Varying coverage thus would allow 
close budget control. 

Adapting the Wonder Building 
Corporation’s “Truss-Skin” roof to 
cover a eraneway required special de- 
signs for connecting the arch to the 
structure, for disposing of runoff, and 
for neutralizing the effect of the hori- 
zontal component of the arch thrust. 
When preliminary designs for these 
special details showed that the struc- 
ture was feasible, a light-gage steel 
arch was selected as the roof for the 
plant. 

Soil in the area generally consists 
of layers of hard clay and sandy clay 
to a depth of 30 ft, where sand and 
gravel are encountered. A soil investi- 
gation by Woodward, Clyde and Asso- 
ciates resulted in a recommendation 
for spread footings with a maximum 
allowable soil bearing value for com- 
bined loadings of 3,000 psf. 

Before the foundation was con- 
structed, the entire site was leveled 
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and compacted to 90 percent of the 
density attainable in the laboratory. 
The compacted clay, when excavated 
by a trenching machine, presented a 
smooth finished surface. The I-shaped 
(Fig. 2) were designed to 
accommodate mechanical exeavating 
equipment. Specifications were written 
to permit the contractor to place con- 
crete in the footings without forms, 
by cutting the trench to a neat sur- 
face. Forms were used only for two 
footings in sandy areas and for the 
short columns extending above the 
floor level. 

The main structural frame to carry 
the erane and roof loads consists of re- 
petitive basie units employed through- 
out the buildings. The box trusses 
(Fig. 2) are of three basic types. Type 
A trusses consist of two side trusses 
designed for crane loadings and a bot- 
tom, horizontal truss to transmit 
lateral forces to the towers. Type B 
trusses consist of an outside “wall” 
truss, a “crane” truss, and a bottom 
truss. Type C is a modified Type A 
that can be converted to a crane truss, 
thus giving initial economy while 
providing for future expansion. For 
maximum duplication, all bottom 
trusses are identical, all crane trusses 
are identical, and all wall trusses are 
identical. 

The span-to-depth ratio and the span- 
to-width ratio of the box trusses is 
about 4.5 to 1 to insure a compara- 
tively rigid structure with a minimum 
deflection. The box trusses are 8 ft 11 
in. wide from center to center of col- 
umns and 9 ft deep from center to cen- 
ter of chords. The top chord of each 
crane truss is tilted at an angle of 31 
deg 45 min from the vertical to align 
with the arch-roof radial line at that 
point. The top chord consists of a 10 
WF 22.9 and a 7-in. 9.8 channel, de- 
signed to carry the interactions of 
bending due to arch thrust and com- 
pression due to truss action. The top 
chord—in fact all the structural steel 
—was selected on the basis of imme- 


footings 
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diate availability rather than design 
efficiency Wide-flange 
from eastern mills, were in very short 
supply when the structure was de- 
signed and were used for only 15 per- 
cent of the total tonnage. 

The towers are of two types—those 
designed to support end reactions 
from Type A box trusses (crane load 
on both sides) and those designed to 
support end reactions from Type B 
box trusses. Towers for Type C box 
trusses were made the same as towers 
for Type A trusses. 

Fabricating the structural steel pre- 
sented a problem. The existing Her- 
rick shop was not well suited to the 
job, and the work would be disrup- 
tive to other jobs going through at 
the time. Duplication of fabricated 
parts made a solution possible. An 
empty bay was rented from another 
local fabricator and, with a minimum 
of moved equipment, the steel for the 
new plant was fabricated. 

Each 40-ft-long box truss, weighing 
about 10 tons, was assembled in a jig 
and welded. Jigs were used for the 
towers also. Plate clips (Fig. 3b) were 
shop weided on 2-ft centers along the 
top chord of the crane trusses to re- 
ceive the arch roof. These were lo- 
cated to a tolerance of 1% in. longitu- 
dinally. (Experience in erecting the 
roof proved that a tolerance of 14 in. 
would have been acceptable.) 

One coat of red lead primer TT- 
P-S6a, Type I, was applied to all strue- 
tural steel. Steel not exposed to the 
weather was given one finish coat of 
aluminum, and steel exposed to the 
weather was given two finish coats of 
aluminum. 


alone. 
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Wonder Building Corporation’s 18- 
gage Truss-Skin roof sheets have a 
nominal width of 2 ft and a depth 
from crown to valley of 7% in., as 
shown in Fig. 3 (a). The sheets con- 
form to ASTM designation A-245-52T, 
galvanized with 114 oz of zine per ft 
to meet the requirements of ASTM 
designation A-93-55T. The manufac- 
turer has developed a machine that 
places transverse corrugations in the 
sheet. The crimping action of these 
corrugations causes the sheet to curve 
longitudinally. The radius of curva- 
ture is controlled by the depth of the 
transverse corrugations. The length of 
a standard sheet is about 10 ft with 
holes for 5/16-in. bolts 121% in. on 
centers along each rib, plus six addi- 
tional holes across each end. Water- 
tightness is achieved by lapping the 
sheets, by using neoprene washers on 
the bolts, and by placing mastic at the 
laps. The roof derives its strength 


from the combined action of several 
arches bolted to form a monolithic 
structure. 

The Herrick Iron Works roof con- 
sists of an arch of eight standard 
sheets spanning 71 ft between abut- 
ments. The Pacifie Coast Uniform 
suilding Code requires that roofs of 
this type be designed to carry a live 
load of 12 psf over the entire span, 
or a half-span load of 6 psf. Including 
the dead load of 3 psf, these loads pro- 
duce maximum stresses of 2,600 psi 
and 4,300 psi respectively. These low 
stresses allow. sufficient margin for 
buckling and stress amplification of a 
flexible arch. 

Several designs were studied for at- 
taching the arch to the top chord of 
the box truss. The bent pipe, Fig. 3 
(b), was selected for ease of fabrica- 
tion and erection. Four Nelson studs 
were welded to each pipe bracket, 1244 
in. on centers to match the holes in 
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Truck crane hoists an arch subassembly 
to workmen on roof. Rolling scaffold 
was built by placing timbers and scaf- 
fold on a bridge crane. Note temporary 
cable tie (lower photo) supported from 
roof by hangers. Need for this was 
shown during erection, when towers 
deflected, causing crane wheels to bind. 
Tie prevented further trouble. 


FIG. 2. Typical section through fabricat- 
ing bays shows location of three types 
of trusses, plus partial elevation of Type 
A truss and typical footing plan. 


the arch rib. The holes in the arch 
were reamed to fit the 1-in. studs 
The pipe bracket was attached to the 
top chord of the truss by two welded 
plate clips through which a 34-in. bol 
Was Inserted. Thus the entire roof acts 
as a arch. Longitudinal 
bracing is achieved by making a por 
tal frame of two adjacent pipe brack 


two-hinged 


ets at each tower. 

The horizontal component of the 
arch thrust is transferred to the floor 
through X-bracing (Fig. 2) 
Arch ties, connected at the top of each 
tower, prevent spreading of the towers 
as a result of the thrust. The ties (ae- 
tually struts) are shown in 
graph. They are designed to act in 
compression as well as tension to keep 


trusses 


A photo- 


the craneway in alignment and to dis- 
tribute the wind 
towers. Each tie 
angles 4 x 3 x 5/16, with angle lacing 
bars in the horizontal plane, The ties 
are supported at about 14-ft intervals 
by hangers attached to the arch rib by 


loads to adjacent 


Is composed of two 


4 clip angle. The clip angle is bolted to 
the arch rib by. three bolts, 
1215 in. on. centers, substituted for 


the regular 5,/16-in. bolts 

Lateral deflection of a flexible steel 
arch causes an amplification of stresses 
not found in a rigid arch. (See Miklof- 
sky & Sotillo, “Design of Flexible Steel 
Arches by Interaction Diagrams,” 
Journal of the Structural Division. 
ASCE, Vol. 83, No. ST2, March 1957.) 
Two pairs Of cross bracing rods, Fig 
2, were installed at 
arch tie to reduce lateral deflections. 


the center ot the 


To carry raintall from the arch roof 
required a special design. At the spring 
line of the arch, the valley of an arch 
sheet is lower than the top chord of 
the box truss, thus forming a pocket. 
\ transition one-sixth of a 
standard sheet in length, was designed 
to eliminate the pocket The transi- 
tion sheet results from the intersection 
of a plane with the typical section. 


sheet, 


See Fig. 3 and accompanying photos 
Galvanized Fig. 3 
(b), earry the water to a \ ley at the 


corrugated sheets, 


center of each truss, whence down- 
spouts conduct to undergroun: 
drains 


The erection scheme for placing thi 
1,080 lin ft of arch roof and installing 
the S5,000 l6-in. diameter 
required to form the roof was five 
extensive study. Seaffolding is re- 
quired to hold the roof in place until 
bolted. Rolling seaffolds, sup- 
ported on the floor, were not seleeted 


bolts ol 5 


It Is 


for two reasons: (1) the floor paving 
was not then installed, and (2) exees- 
sive height from the floor to the crown 
of the arch, 46 ft, would require toe 
much seaffolding to be eeonomical 


Roof erection 


\ torm of rolling seaffold had to be 
devised, and the self-supporting fea- 
the craneway structure was 
put to good use, Delivery and erection 
of the bridge cranes were scheduled to 
the Timbers 
were placed on the transverse rails of 
the bridge and 2-in 


ture ot 


precede roof erection, 
plank secured to 
From this platform, sent 
folding Wiis placed oO support the roo! 


the timbers 


sheets. The crane rails provided 

-mooth and level surface from which 
to erect the arch Dimensional control 
of the 6S-ft-radius arch was obtained 
by measuring vertical offsets from 


the top of the transverse rail on the 
Arch ties, and 
were erected from a work- 
"end of the plat- 
lorm. The scaffold supported five com- 
plete arches and rolled forward 
the irches (10 ft of 
were erected and bolted 


bridge erane hangers 
tor the ties, 
Ing space on the “‘aft 
Wis 
when five root) 
One complete arch, Pe wide, con- 


standard 


plus 2 
arch Was sub- 
three 


SIsts ol 72%, sheets, 


transition sheets 
assembled In 

ground 
bly consisting of 1 transition sheet and 
2 standard sheets; (2) 


bly consisting of 3 


pieces on thi 
as follows: (1) one subassem- 
one subassem- 
standard 
(3) one subassembly consisting of 22%, 
standard sheets and 1 transition sheet 
Gun-type mastic was applied adjacent 
to the holes the top of the rib 


sheets: 


ilong 


Box truss see Fig. 3(b) 
Box truss ett “Fx type / 24" 
> ~ 
Future 2 / Wall truss 
crane Crane truss Crane truss — Rod bracing Fl Crane truss 8'ctoc 
Ties @ 40'ctoc~ Wireway X- bracing 
Catwalk 
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which was to lap over the previously, 
erected arch, 

As each 
pleted, a truck crane using a spreader 
bar, hoisted the subassembly to the 
roof and the crew on the seaffold 
bolted the sheets in place. The pipe 
brackets (Fig 
platform and bolted into place four 
or five at a time, ahead of the arch 
construction. The reamed holes in the 
end sheets of each arch were placed 
over the Nelson studs of the pipe 
brackets, thus securing the arch to the 


subassembly was  com- 


3b) were hoisted to the 


box 
At the 


consisted of nine men—five on the 


beginning the erection crew 


ground. and four on the roof. The 
ground erew consisted of one rigger, 
one mastic applicator, two men_bolt- 
ing sheets together, and one man 
reamimng tor the pipe brackets and 
bolting. With this crew, the produc- 
tion rate was 26 to 36 lin ft of 71-ft- 
vide roof per day. Since five men on 
the ground could not keep the four 
men on the roof busy, after some ad- 
justment the erew was changed to 12 
men, seven on the ground and five on 
the roof. The 12-man crew erected 50 
to 64 lin ft of roof per day. Thus pro- 
duetion was almost doubled by a one- 
third inerease in the crew 

The Shop Services Building, Fig. 1, 
is an open-side U-5 Wonder Building 
This type of building was easy to at- 
tach to the craneway structure and 
presents an appearance in keeping 
with the rest of the structure. 

Exterior walls are of 24-gage gal- 
vanized corrugated iron. Walls gener- 
lv are only on the windward side of 
the building. The wind and storm pat- 
tern, based on local airport data, indi- 
cates that an infrequent storm may 
come from almost any direction. Ex- 
perience may require the addition of 
walls on other, or all, sides. 

The main building structure, inelud- 
ing erane rails and wall framing, but 
excluding arch ties and pipe brackets, 
required about 580 tons of structural 
steel. On today’s market this costs 
about $340 per ton erected. 3ased on 
33,370 sq ft of main building area, 
the building contains 8.7 Ib of steel 
per sq ft of floor area. Thus the struc- 
tural steel cost $1.48 per sq ft of floor 
area. 

The arch roof covers 76,680 sq ft. 
The cost ereected—inecluding transition 
pieces, ties, pipe brackets and Wonder 
Building Corp. sheets—was about 
$98,000, a unit cost of about $1.28 
per sq ft of arch roof area. This unit 
cost was for an 18-gage sheet with a 
1214-in. bolt spacing along the arch 
rib. The unit cost for a roof using a 
different gage sheet or a different bolt 
spacing would vary accordingly. 
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Arch sheets are subassembled before 
erection (top). At same time, end pieces 
are added, which allow water to run 
off roof. In photo at right, workman bolts 
bracket to arch just erected. Arches are 
attached to top chord of box truss by 
pipe brackets connected to plate clips. 
In photo below, note special pieces for 
drainage in place at ends of corrugated 
arch sections. 
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FIG. 3. Sections for roof, 
detailed in (a), were de- 
veloped from 18-gage 
galvanized sheets and 
were connected to col- 
umns and trusses as 
shown in (b). 
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Ancient river civilizations such as 
existed in the historic valleys of the 
Nile, Tigris and Euphrates were fa- 
mous for their canals and irrigation 
works which, then as now, depended 
primarily on dams as key control 
structures. However the importance 
of other ancient irrigation devices such 
as the shadoof, the sagia, the Archi- 
medean screw, and the water wheel 
should not be underrated. 

Because of the influence of dams on 
the very existence of many ancient 
peoples, it may be of interest to re- 
view information on this _ subject 
gleaned by the writer from numerous 
publications, supplemented in some 
eases by a personal visit to the area 
under discussion. 


Sadd el-Kafara Dam 


The remains of what is referred to as 
the oldest dam in the world, the Sadd 
el-Kafara, were discovered in 1885 by 
Schweinfurth’ in the Wadi el-Garawi 
about 18 miles south of Cairo, Egypt. 
See Fig. 1. The well-preserved abut- 
ments of the dam can still be seen 
and, according to Murray’, its age is 
not in dispute. On the basis of the 
style of its masonry and the nature of 
the potsherds lying in the workmen’s 
huts about 200 yards from the site, 
Schweinfurth’, Mackay*, and Murray* 
all agree that it was erected during 
the IIIrd or IVth Dynasties, between 
2950 and 2750 B.C., or about 4,800 
vears ago. 

Detailed measurements made by 
Murray indicate that the structure 
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was 348 ft long at the top and 265 
ft long at the base, and had a crest 
height of about 40 ft above the stream 
bed. The structure was made up of 
two separate rubble masonry dams, 
each around 80 ft thick at the base, 
with a space of 120 ft along the 
stream bed between them. This space 
was filled with random material from 
the stream bed and adjacent hillsides. 
The upstream and downstream dams 
contained about 30,000 cu yd of dry 
rubble masonry consisting of roughly 
dressed limestone blocks weighing 
about 50 lb each, which were laid up 
in steps about one foot high on a 
slope of 3 vertical on 4 horizontal. 

Schweinfurth, the discoverer of the 
dam, was of the opinion that it had 
been constructed to provide drinking 
water for the workmen at an_ala- 
baster quarry located about two miles 
to the east of it. The capacity of the 
reservoir was only about 460 acre-ft, 
and the drainage area above the dam 
72 sq miles. 

Although the Nile valley is subject 
to storms of cloudburst type that 
produce damaging floods in the small 
tributary wadis, no spillway was pro- 
vided for this dam. The evidence indi- 
cates that the dam was overtopped, 
and failed, soon after it was completed 
as there is no sign of any sediment 
deposits in the reservoir area. Appar- 
ently the failure of the dam so im- 
pressed Egyptian engineers that no 
dams, at least of masonry, were built 
for several thousand years thereafter. 
One wonders how different might have 
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Site of an ancient canal can still be 
clearly seen running along edge of 
alluvial valley of the Tigris near city 
of Mosul, on opposite bank from Nineveh. 
According to tradition, Nimrod may 
have built this canal, seen here in air 
view taken by the author. 


been the history of Egyptian irriga- 
tion if the designer of this structure 
had provided a spillway and a cutoff 
wall, and had made use of mortar be- 
tween the carefully laid rubble ma- 
sonry blocks. The ancient Egyptians 
had knowledge of mortar but did not 
use it as a cementing material. 


Lake Moeris control dams 


All Egyptian efforts to control wa- 
ter did not end as disastrously as the 
building of the ancient Sadd el-Kafara 
Dam. About 2300 B.C. they diverted 
the flood flows of the Nile into historic 
Lake Moeris, a depression having an 
area of 656 sq miles and a capacity of 
40 million acre-ft. The lowest point 
in the depression is 150 ft below sea 
level. This depression, located 50 miles 
southwest of Cairo and now known as 
the Province of Fayoum, contains over 
360,000 acres of rich irrigated land. 

When the Nile was dangerously high, 
ancient Egyptian engineers the 
flood flows through a eanal into this 
depression. They also provided for the 
return of the stored water to the 
river when the inundation had come to 
an end so that storage capacity would 
be available when the next high water 
came. The flow was controlled by two 
earthen dams‘ which were cut through 
only in times of emergency and were 
reconstructed again at an expense in 
labor that even the pyramid builders 
considered excessive. By cutting the 
dams in a year of ordinary or low 
flows, the level of the Nile in Lower 
Egypt could be lowered to such an 
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extent that a famine would inevitably 
result. 

There are records of four famines of 
long duration in Egypt. One is the fam- 
ine of Joseph’s time, about 1730 B.C., 
described for us in the closing chap- 
ters of the Book of Genesis. In 
Joseph’s time there were two kingdoms 
in Egypt, the Hyksos of Lower Egypt 
and the Egyptians of Upper Egypt. The 
frontier fortresses of Lower Egypt lay 
where the Upper and Lower Egypt of 
that day met, that is, at the head 
of the Lake Moeris Canal. It was 
the capture of Lower Egypt’s frontier 
fortress and the breaching of the dams 
controlling the flow into Lake Moeris 
by the King of Upper Egypt that pro- 
duced Joseph’s famines. Only reeap- 
ture of the fortress and repair of the 
dams brought the famines to an end. 

Egyptian engineers of that era were 
extremely talented. Not only did they 
build the rock-filled Sadd el-Kafara 
Dam and the large earth-dam regula- 
tors for Lake Moeris, but they were 
the first to work in natural stone. 
About 2940 B.C. they erected the 
first step pyramid, that of Sakkarah, 
the oldest surviving building of stone 
masonry. They also built a canal so 
that shipping could go up the Nile 
around the first cataract, and con- 
structed a canal 100 miles long con- 
necting the Mediterranean and_ the 
Yed Sea. In the time of Darius the 
Great this canal was 200 ft wide and 
40 ft deep. History records that it was 
in use for over a thousand years. 

The manpower and organizational 
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(5) Nahrwan Canal, circa 2100 B.C. 


some ancient civilizations 


FIG. 1. Some ancient dams and other irrigation works are spotted on map: 


(1) Sadd el-Kafara, circa 2850 B.C. 

(2) Lake Moeris, circa 2300 B.C. 

(3) Marib Dam, circa 750 B.C. 

(4) Negev dams, 200 B.C. to 700 A.D. 


requirements for these great engineer- 
ing works were tremendous, and the 


- “Director,” who was also the architect 


and engineer, enjoyed the highest pos- 
sible rank in government and society, 
in contradistinction to the situation 
in all later history. 


The Marib Dam 


A very famous dam of antiquity 
was the Marib Dam, called by the 
Moslems Sudd el-Arim, located on the 
Wadi Sadd some 40 miles from the 
ancient city of Marib in the Kingdom 
of Yemen, in the southeastern part of 
the Arabian Peninsula. See Fig. 1. 
Marib may have been the capital over 
which the Queen of Sheba ruled, 
probably around 950 B.C. The Queen 
of Sheba is first mentioned in the Old 
Testament in the tenth chapter of 
the First Book of Kings, which tells of 
her famous visit to King Solomon in 
Jerusalem. Without doubt her visit to 
King Solomon was an extremely im- 
portant event because of the gold, 
precious stones, and spices that she 
brought to him. This famous meeting 
is the source of some most interesting 
legends that have been handed down 
through the centuries by inhabitants 
of the area. Notwithstanding recent 
great advances in archaeology, appar- 
ently all we really know about the 
Queen of Sheba is found in the Bible. 

Wendell Phillips’ has written a fasci- 
nating book entitled Qataban and 
Sheba in connection with his explora- 
tions of the ancient kingdoms on the 
siblical spice routes of Arabia. In- 


(6) Atheim Dam, ancient times 


(7) Bhojpur Lake, circa 1100 A.D. 


(8) Tripolitanian wadi dams, Roman times 
(9) Moorish and Spanish dams, circa 1500 A.D. 


cluded in this book, among. other 
things, are photographs and a descrip- 
tion from personal inspection of the 
ruins of the great Marib Dam. Accord- 
ing to Phillips the original dam, con- 
sidered one of the wonders of the an- 
cient world, was probably constructed 
as the Kingdom of Sheba approached 
its most powerful period around 1000 
to 700 B.C. It is interesting to note 
that Phillips in this book refers to the 
area as Sheba and to the inhabitants 
as the people of Sheba, whereas the 
Encyclopedia of Islam’ calls the area 
Saba and the inhabitants Sabaeans. 

The Encyclopedia of Islam contains 
a description of the ruins of the dam 
and appurtenant irrigation structures. 
It appears that there was a series of 
dams which controlled the Wadi Sadd, 
a fair-sized river draining the eastern 
slopes of a high mountain range in 
Yemen, the largest of the structures 
being the Marib Dam at the head of 
the valley. Intake sluices for the canals 
are still intact in each abutment. These 
canals followed each side of the valley 
to distribution centers. Nothing is left 
of the canals which distributed the 
water to the fields. 

From the description in the Encyclo- 
pedia of Islam it appears that the 
great stone walls of the dam were 
formed by huge stones so perfectly 
dressed that they fitted into each 
other like pieces of a jigsaw puzzle. 
The hewn stones were so laid that at 
intervals long stones extended cross- 
wise thus giving the otherwise parallel 
layers great cohesion. The stones were 
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held together by little blocks of lead 
about 10 em (centimeters) high and 
about 10 sq em in section. These little 
rods of lead were placed in holes spe- 
cially made for them about 4 or 5 
cm deep, and the next block above was 
so placed that the corresponding cCav- 
itv was filled with the top half of the 
little rod. 

As in the ease of the Sadd el-Kafara 
Dam in Egypt, no mortar of any kind 
was used to bind the lavers of ma- 
sonry. However, both in Egypt and in 
the Kingdom of Sheba, the engineers 
and artisans knew the use of mortar at 
that time. At the Marib Dam mortar 
Was used as a covering on top of the 
aam to prevent 


damage from rain 


water. According to Phillips, parts of 


the main dam more than 50 ft in 
height are still occupying the same 
position in which Sheba’s artisans 
placed them about 2,700 vears ago 

History records that King Sharahbil 
Yafur in 449 A.D. had the works 
thoroughly renovated, but the effect 
lasted barely a vear. In 450 A.D. the 
waters broke through the dam again, 
and a 
quired. Onee more the collapse of the 
great system could not be prevented. 
Under the rule of the Abyssinian Vice- 
rov, Abraha, another breach oc- 
curred in 542 A.D. Another restoration 
of the works on a large seale averted 
disaster. The final catastrophe must 
have occurred not long after, and the 
fertile plain of Saba was transformed 
into a barren desert. There seems to 
be general agreement that the last 
disastrous breach in the dam oceurred 
between 542 and 570 A.D. 

The importance of the Marib Dam 
for the prosperity of the area is evi- 
dent from the descriptions of the 
Arab historians and geographers who, 
in this connection, usually quote the 
reference in the Koran to “the two 
great gardens of the Sabaeans.” Ac- 
cording to Al-hemdani, this irrigated 
area not only included the Plain of 
Saba but stretched to the borders of 
the Desert of Saihad. Al-Masudi de- 
scribes the land of Saba, with its 
wealth of gardens and fields, broad 
meadows extensive irrigation 
works, as the most fertile part of 
Yemen, the beauty of which had _ be- 
come proverbial throughout the then 
known world. 

Under such circumstances it was 
natural that the catastrophic bursting 
of the dam, known as Sadd el-Arim 
throughout the Moslem world, should 
have the most far-reaching effects. The 
Encyclopedia of Islam comments as 
follows on the catastrophe: “There is 
hardly any historic event of pre-Is- 
lamie history that has become embel- 
lished with so much that is fanciful, 


complete renovation Was re- 
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and related in so many versions, as 
the history of the bursting of the 
Marib Dam.” The Mohammedan. sa- 
ered scripture, the Koran, tells how 
Saba had beautiful 
gardens with fruit. Then the 
people turned away from God, and 
to punish them, He burst the dam, 
turning the good gardens into gardens 
bearing bitter fruit.” 


“the people ot 
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Irrigation in the Central Negev 


The ancient farmers that apparently 
were so successful in developing irri- 
gation agriculture around the begin- 
ning of the Christian Era must have 
been well versed in the wise use of 
water. Yehuda Kedar, in the June 
1957 issue of the Ge ographical Journal, 
deseribes in considerable detail an irri- 
gation development that today would 
surely be considered submarginal. The 
development was located in the Cen- 
tral Negev of Israel, where a suecess- 
ful agriculture of a very advanced 
tvpe Was created and flourished be- 
tween the 2nd Century B.C. and the 
7th Century A.D.” The annual rain- 
fall, averaging about 4 in., is limited 
to around 15 days per year, but dur- 
ing this 15-day period the rainfall is at 
times quite heavy. Low rubble ma- 
sonry dams small 
used in such a manner as to capture 
and retain practically all the very 
limited precipitation and runoff 

According to Kedar, no less than 
17.000 dams were found in a sample 
area of 50 sq miles. Most of the dams 
used by these ancient agriculturists 
were small, from 100 to 150 ft long, 
and 5 or 6 ft in height; however re- 
mains of structures in the larger wadies 
indieate that dams having a_ base 
width of 20 to 25 ft were built out of 
large stones in the shape of an are, 
convex upstream. Although physical 
and climatie conditions were then 
much the same as today, the arid 
and mountainous region of the Central 
Negey 
each of which had a population rang 
ing between 3,000 and 6,000 


canals were 


supported at least six cities, 


Ancient Persian irrigation works 


The historv of Babylonia and <As- 
svria shows that irrigation was actively 
practiced in the Tigris and Euphrates 
River basins (Fig. 1) as early as 2100 
B.C. On the Tigris alone there were 
two great systems of irrigation start- 
ing from the final rapids near Beled, 
where the Tigris enters its delta.” The 
two svstems involved the Nahrwan 
Canal on the left bank and an equally 
large, but not so long, canal on the 
right bank known as the Dijail Ca- 
nal. Traces of the gigantic Nahrwan 
Canal, which was 400 ft wide and 15 
ft deep, can still be identified today 
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from the air as it stretches across the 


countryside for many miles. ex- 


tended for about 250 miles along the 
left bank of the Tignms and irrigated 
an area averaging IS mules width 
Other important canals diverted water 
from the lower Euphrates but none 
were as large or involved engineering 
problems of such magnitude as the 
Nahrwan Canal 

According to local tradition, Nim- 
rod, the mighty hunter and founder ot 
the Bibheal ol Nineveh, dammed 
the Tigris River by a massive earthen 
embankment, raised its level some 40 
ft, and diverted it over the hard econ 
glomerate so that it could flow at a 
high level and irrigate the whole eoun- 


Nimrod 


large 


try. It is quite possible that 
also mav have constructed a 
canal along the edge of the alluvial 
valley of the Tigris, a short distance 
upstream irom the city of Mosul, lo 
eated on the opposite bank of thie 
river from the site of ancient Nineveh 
Traces of this canal are shown clearly 


in one of the accom panving photo- 


graphs 

At some time during Its 
period of use. the flow of the Tigris 
mav have been diverted into the Nahr- 


il 


wan Canal by means of an earth dam 
However, the ruins of massive rubble 
weirs can still be seen im the bed of 
the Tigris near th 


incient headworks 


ol the 
Thus 


structures were ilso used tor control 


Masonry 


of the headworks; in fact, imposing 
masonry structures, similar con 
struction to the Marib Dam in Yemen, 
were used te divert email] tributaries 
such as the Atheim into the N thrwan 
Atheim ma 
sonrv diversion dam were still in evi- 


dence at the beginning of the twentieth 


Canal. Sections of the 


century, as seen in an accompanving 
illustration. 

For the first 9 miles of its course, 
the ancient Nahrwan Canal was eut 
through a hard conglomerate in the 
shape of a trough some 50 ft deep 
ind 65 wide,” The water in_ the 
eanal flowed down this eut lke a mull 
race, but after the first 9 miles it as 
sumed a wider cross section and the 
more normal slope of irrigation 
eanal. The evidence indicates that dur 
ing the thirteenth or fourteenth een 
tury the main stream of the Tigris 
deserted its ancient bed, followed the 
scoured and degraded bed of the 
canal, whose regulating head had been 
swept away, and cut out a new chan- 
nel for itself at right angles to its old 
course. Once the river had changed its 
course, its old bed gradually silted up, 
and it ate away the feeder canal at 
the site of the regulator whose ruins 
today are in the bed of the Tigris. Af- 
ter following the canal for a distance 
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of about 4 or 5 miles, the river broke 
through the right canal bank and re- 
joined its original channel. These 
changes no doubt oceurred during an 
unusually large flood. Traces of the 
old river channel can still be seen on 
the ground and ean be identified on 
recently prepared topographic maps. 

Irrigation in ancient Chaldea, or 
Babylonia, was at its zenith in the 
time of the Sassanian Kings of Persia, 
in the early centuries of the Christian 
Era (226-636 A.D.). It has been esti- 
mated, based on the ruins of ancient 
cities and other irrigation works, that 
the area supported a population of 
over 12 million people. The present 
population of the Kingdom of Iraq is 
about 5 million. It is said that the 
Nahrwan Canal irrigated the plains 
on which King Nebuchadnezzar (606- 
539 B.C.) erected his golden image. 

In 539 B.C. Cyrus the Great, King 
of Persia, defeated the sabylonian 
Army led by the young Crown Prince 
Belshazzar, the son of Nebuehadnez- 
azar.” Cyrus needed land for his Per- 
sian troops but the area irrigated by 
the Tigris and Euphrates systems was 
thickly populated. He therefore un- 
dertook to bring the Divala, a tribu- 
tarv of the Tigris, under control for 
irrigation purposes. The stream nor- 
mally flows in a sandy and mobile 
bed and earries a substantial volume 
of water during certain periods of the 
vear. According to historical records, 
Cyrus dug 30 canals, divided the wa- 
ter among them, and closed the river 
by an earthen dam, thus completels 
controlling it. It was a striking ex- 
ample of the truth of the proverb, 
“Divide and conquer.” 

In 331 B.C. Alexander the Great 
invaded the country. Greek historians 
record that before his navy could sail 
up the rivers, the dams across them 
had to be removed. It is stated that 
Alexander partially removed massive 
rubble weirs placed across the Tigris 
near the head of the canal system in 
order to secure the conquest of the 
country. When the conquest was com- 
pleted, he undoubtedly restored them. 
Alexander was so struck by the po- 
tentialities of irrigation in the Tigris 
and Euphrates delta that he was plan- 
ning to rebuild the Tower of Babel 
and make Babylon the capital of his 
world. However, on his return to Bab- 
vlon in 323 B.C., after his conquest of 
India, he became ill and died within 
three days at the age of 33. 

In the 7th century the Arabs over- 
threw the Sassanians of Persia. But 
under the Arabs the country steadily 
declined in prosperity. The final blow 
came in 1258 A.D. when Hulagu Khan 
with his Mongols sacked Baghdad and 
wiped out Arab rule. In the anarchy 
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Marib Dam, one of the wonders of 
ancient times, was begun about 2700 
years ago, as Kingdom of Sheba in 
southwest Arabia approached its most 
powerful period. Dam burst about 6th 
century A.D. Photo by William Terry 
from “Qataban and Sheba,” © 1955, by 
Wendell Phillips. Used by permission of 
Harcourt, Brace and Co., Inc., New York 
(Ref. 5 in bibliography). 


Oldest dam in the world as far as we 
know is Sadd el-Kafara, “Dam of the 
Pagans,” built near Cairo, Egypt. be- 
tween 2950 and 2750 B.C. Photo courtesy 
“The Geographic Journal” of the Royal 
Geographic Society. London (Ref. 2 in 
bibliography). 


and confusion that ensued, all the 
great works of antiquity were swept 
away, one after another. It was dur- 
ing this period that the control strue- 
tures on the great Nahrwan Canal 
failed, leaving the canals dry and wa- 
terless. Both banks of the Tigris be- 
came a desert. All the canals taking 
water from the Euphrates which had 
come down from a remote antiquity, 
were silted up and ceased to run. The 
Tigris and Euphrates, left to them- 
selves, deserted the highlands they had 
irrigated for several thousand years 
and are now traversing the lowlands 
and marshes, 

It would certainly be remiss to leave 
the impression that conditions existing 
around the turn of the century still 
prevail in modern Iraq. The Develop- 


ment Board of Iraq, using funds de- 
rived primarily from the country’s 


enormous oil resources, has under way 
a program for restoring to their former 
productivity the lands irrigated by 
the Nahrwan Canal. These lands, in 
the Kitab el Akalim, written about 
970 A.D.. are described as “flowing 


amid continuous extensive — villages, 
date groves and well-cultivated lands. 


” 


Bhojpur Lake, India 

In India irrigation has been prac- 
ticed since the dawn of civilization, 
and many remains of ancient works can 
still be seen there as well as in Ceylon. 
One of the most fascinating projects 
for the storage of a large volume of 
water involves the former Bhojpur 
Lake.” This ancient lake had an area 
of 250 sq miles and was located about 
20 miles south of the city of Bhopal, 
in north central India. See Fig. 1. 

According to tradition, the project 
was constructed by Raja Bhoj of 
Dhara. Raja Bhoj was stricken with a 
severe illness, some say leprosy, which 
the court physicians failed to remedy. 
He consulted a holy recluse who lived 
at a distance but was widely famed for 
his miraculous cures. The monk, after 
considering the case and performing 
many incantations and examinations of 
signs and omens, gave the following 
decree: the King would die of the 
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Stones of Atheim Dam, it is said, were laid without mortar and held together by 
lead dowels. This once imposing masonry structure was used to divert Atheim 
River into Nahrwan Canal in ancient times. As here seen, parts of it were still 
in evidence at beginning of 20th century. Drawing courtesy National Printing Dept., 


Cairo, Egypt (Ref. 7 in bibliography). 


disease unless he was able to construct 
a lake so great as to be the largest in 
India, fed by 365 streams, or one for 
every day in the year. By bathing in 
such a lake, on a certain day, at a cer- 
tain hour, he would be healed—not 
otherwise. 


The King gathered together all his 
scientists and engineers and after a 


long and weary investigation and 
many failures and immense expendi- 
tures, they discovered a valley, subse- 
quently inclosed, in which were the 
headwaters of the holy river, Betwa. 
There was only one problem—they 
could locate only 359 springs and 
streams flowing into the valley. This 
difficulty was overcome by diverting a 
stream from an adjoining valley, the 
river Kaliasot. It is of interest to note 
that the runoff of the Betwa was 
insufficient to fill the valley through 
which it flowed, so the Kaliasot not 
only increased the tributary streams 
to the magic number of 365 but also, 
with its 500 sq miles of additional 
area, provided the runoff necessary to 
fill and maintain the lake. 

The topography of the area was 
most unusual in that only two breaks 
were found in the line of hills that 
surrounded the basin, one a little more 
than 300 ft wide and the other about 
1,500 ft wide. The Raja’s engineers 
filled these openings with very remark- 
able dams, consisting of a center core 
of earth supported on the upstream 
and downstream faces by immense 
blocks of stone, laid one on the other 
without mortar, but according to tra- 
dition, fitting so closely as to be water- 
tight. The two faces of rubble masonry 
sloped inwards from the base. The 
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dam closing the smaller opening was 
87 ft in height and 300 ft thick at the 
base; that spanning the 1,500-ft open- 
ing had a maximum height of 40 ft 
and was about 100 ft wide on top. 
Although the higher dam spanning 
the 300-ft opening is now a complete 
wreck, the 1,500-ft dam is still intact 
and continues to divert the river Kali- 
asot into the Betwa. 

The dams were completed and the 
lake formed during the 11th century 
A.D. According to tradition it was a 
beautiful body of water, dotted with 
many picturesque islands. There is no 
record as to whether Raja Bhoj was 
cured of his severe illness after bathing 
in this 250-sq mile lake, but 500 years 
later Shah Hussain, the greatest of 
the Mandu Kings, destroyed the 
higher and shorter dam in order to 
utilize the bed of the lake for agricul- 
ture. The Gonds, a native tribe living 
in the thick jungle still surrounding 
this valley, confirm that it took an 
army of laborers three months to 
destroy the dam. Three years elapsed 
before the lake was empty and thirty 
years before its bed was fit for culti- 
vation. At present the valley is one 
of the most fertile areas in all India. 

An interesting feature in connec- 
tion with this great project, con- 
structed for therapeutic purposes, is 
that the Indian engineers of that time 
did not make the same mistake as 
some of the dam builders who pre- 
ceded them in other ancient Jands. 
They did not neglect to carve out a 
spillway through the solid rock of one 
of the lower hills some two miles dis- 
tant from the largest dam. High-water 
marks on the sides of this ancient 
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spiliway show that the maximum level 
of the lake was within 6 ft of the top 
of the two dams. The location of the 
spillway—in solid rock two miles from 
the largest dam—and the evidence ot 
a design capacity that prevented over- 
topping of the two dams over a_pe- 
riod of 500 years, is an excellent dem- 
onstration, I believe, of the practical 
ability of the Hindu engineers of the 
time. 

Before concluding it may be of inter- 
est to briefly trace the art of dam 
building down to the present time. 

The Romans were skilled in the de- 
sign and construction of roads, aque- 
duets, bridges, water supplies, and 
structures of stone masonry. Although 
they did not construct dams to any 
great height, there is plenty of evi- 
dence still in existence of elaborate 
systems of low masonry dams. Along 
the coast of Tripolitania (Libya) a 
number of wadis which rise in the 
high Jebel Nefuza Mountains to the 
south carry large quantities of water 
and sediment into the Mediterranean 
each winter. Three great cities of Ro- 
man times, Leptis Magna, Oea, and 
Sabratha were situated near the mouth 
of these wadis. The Roman system of 
masonry dams in the wadis_ behind 
these towns was admirably adapted, 
not only to provide a permanent wa- 
ter supply for the towns themselves, 
but also to counteract soil erosion. An 
outstanding feature of the system was 
that the Romans brought the wadis 
under control at the headwaters first. 

While Western Europe was passing 
through a period of intellectual dark- 
ness following the downfall of the 
Empire, science and technol- 
ogy were flourishing in Islam. The 
Arabs applied science to the practical 
arts and erafts. The Moors who in- 
vaded southern Spain in 711 A.D. are 
credited with bringing the knowledge 
of dam building to southern Eu- 
rope. * Tn southern Spain, as in North 
Africa, the chief problem was water, 
and this was solved in a way that has 
hardly been improved upon since. 

The great skill of the Moors in the 
use of water is best displayed at the 
Alhambra in their ancient capital at 
Granada. Here water was even made 
to run down the massive tiled railing 
of a long series of stone steps. The 
glazed and colored tiles filled with 
flowing water along the paths and 
around the borders of flower beds, the 
pools, the fountains, and the little jets 
that spray the tiled paths, still dem- 
onstrate for the modern tourist the 
genius of the Moors in manipulating 
water. 

The Moors were driven out of Spain 
in 1492 A.D. Shortly thereafter, about 
the 16th century A.D., large masonry 
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dams were constructed in Spain for ir- 
rigation purposes. According to Weg- 
mann,” “Much as these early masonry 
dams excite our imagination by their 
great dimensions and massiveness, their 
proportions demonstrate that their de- 
signers had no correct conception of 
the forces to be resisted.” 

Despite their lack of — scientific 
knowledge, the sixteenth century Span- 
ish dam builders were far more ad- 
vanced than their contemporaries in 
other parts of the world. These early 
Spaniards brought the art of dam 
building with them to their colonies 
in America. A great many dams were 
constructed in the semi-arid plateau 
regions of Mexico. Many have been 
in operation for more than two hun- 
dred years." 

The art of dam building has ad- 
vanced rapidly during the past one 
hundred years, principally as a result 
of scientific research. In past ages, 
dams performed an essential function 
in advancing civilization and in bring- 
ing higher standards of living, and 
they are continuing to do so today 
throughout the world. One wonders 
what the historians of 3000 A.D. will 
have to say about the dam designers 
and builders of the 20th century. 

(This article is based on the paper pre- 
sented by the writer at the ASCE Hy- 
draulics Division Conference at Massa- 
chusetts Institute of Technology in 
August 1957.) 
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ENGINEERS’ NOTEBOO 


Turn-of-nut method 


for tensioning bolts 


M. H. FRINCKE, A.M. ASCE, Manager of Erection, 


Bethlehem Pacific Coast Steel Corp., San Francisco, Calif. 


A simplified “turn-of-nut” ! method 
for installing A-325 high-strength 
bolts has been developed and currently 
is being demonstrated to fabricating 
and erection engineers of Bethlehem 
Pacifie Coast Steel Corporation. 

Since the development of high- 
strength bolts as structural fasteners 
five years ago, their use has rapidly 
become an accepted practice within 
the fabrication industry. The advan- 
tages over the rivet are many. Briefly 
high-strength bolts offer strength un- 
paralleled by other fastening methods. 
They are more economical, have a 
higher clamping foree, require less 
equipment and seaffolding in installa- 
tion, and take less physical effort and 
skill than riveting. Bolting eliminates 
fire and attendant hazards and affords 
personal safety to erection crews. 

The Research Council on Riveted 
and Bolted Structural Joints was re- 
sponsible primarily for the develop- 
ment of high-strength bolts in struc- 
tural applications. In its specifications 
for the assembly of structural joints 
using high-strength steel bolts, the Re- 
search Council set up a seale of mini- 
mum bolt tension values to which all 
nuts would be tightened, as follows: 
APPROX. 
EQUIVALENT 
‘TorQUE FOR 


ReQuirep 
RecomMENvED Bow MIN. 


‘TENSION FOR Requirep MIN. 
Size, CALIBRATING Tension, Bout Tension 
IN WRENCHES, LB LB LB-FT 

12,500 10,850 90 

% 20,000 17,250 180 

% 29,000 25,600 320 

h 37,000 32,400 470 

1 49,000 42,500 710 

1% 58,000 50,800 960 

1% 74,000 64,500 1,350 


Three methods were suggested to 
achieve the proper tension: 

1. Use of a manual torque wrench 
(from which the required torque could 
be read from the wrench dial). 

2. Impact wrenches calibrated to in- 
duce stalling of the wrench head when 


the nut was tightened to indicate 
proper tension in the bolt. 

3. Use of manual wrenches of a 
length sufficient to exceed the equiva- 
lent torque required when the effective 
wrench length, in feet, is multiplied by 
the man-effort, in pounds. 

Subsequently the Association of 
American Railroads investigated an in- 
stallation procedure employing only 
manual wrenches to facilitate field 
erection in remote areas without com- 
pressed-air equipment. Experiments by 
the Association developed a “turn-of- 
nut” method by running up nuts fin- 
ger-tight, then tightening the bolts one 
full turn of the nut. In structural 
joints, of course, before the tightening 
process is considered in effect in the 
“turn-of-nut” method, all connected 
parts must be properly fitted. 

From the experiments of the Asso- 
ciation of American Railroads, and 
tests of their own, Bethlehem engi- 
neers came up with a modified “turn- 
of-nut” method. This improved meth- 
od of tightening, in the words of Beth- 
lehem engineers, “is a method that is 
applicable to any situation even where 
there are joints containing bolts of two 
or three different diameters.” This 
method does away with all the costly 
and time-consuming pre-preparation 
of calibrating wrenches and changing 
air pressures for different diameters 
and lengths of bolts. Also, it requires 
very little operator instruction. 

The modified “turn-of-nut” proce- 
dure, as developed by Bethlehem en- 
gineers, calls for running the nut up 
to a snug position using an impact 
wrench, rather than the finger tighten- 
ing process of the Railroad Associa- 
tion. From the snug position of the 
nut, the nut is given an additional 
one-half or three-quarter turn, de- 
pending on the length of the bolt. The 
wrench operator gages the amount of 
additional turn by 180-deg marks on 
the chuck of the wrench. 
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Dolting team uses modified “turn-of-nut” method to install high-strength bolts in 
column splices of First Western Building in Oakland, Calif. This 18-story structure 
was erected entirely by bolting and welding in the field. 


The “turn-of-nut’” method is based 


on the principle that tension in the 


bolt is not a function of the 
applied to the nut, but is a function 
of the elongation of the bolt itself. 
Elongation after the nut is snugged 
and parts have been fitted up, can be 
measured by the amount of turn of the 
nut. 

The following is the procedure 
adopted by Bethlehem Pacific Coast 
Steel Corporation engineers: 

1. Fair-up holes’ with enough pins 
to maintain dimensions and plumbness 
of the structure. Pins are not to be 
removed until bolts in all other holes 
have been tightened. 

2. Install bolts in remaining holes. 

3. Tighten a pattern of bolts as 
would be done for riveting, being sure 
that the connected parts are properly 
fitted. 

4, Using the impact wrench, spin 
the nut of each bolt not used to fit-up 
to a “snug” condition, then continue 
to tighten it at least one-half to one 
turn, depending on the grip length. 
“Snug” is indicated by the wrench 
when it starts to impact. 


torque 


5. Replace pins with bolts and tight- 
en as in Item 4. 

6. Cheek torque of each fit-up bolt 
with the impact wrench. Usually no 
further torquing is required. Some 
may require one-quarter turn. 

7. Torquing crew should mark com- 
pleted work with an identifying sym- 
bol 

If this “turn-of-nut” method is fol- 
lowed, no bolt will have less than the 
minimum specified tension. 

In using the impact wrench to install 
and tighten A-325 bolts according to 
the “turn-of-nut” method, compressed 
air at regulated pressure is required 
it all times. For bolts of 5¢-in., 34-in. 
and 7g-in. diameter, air pressure 
~hould be 100 to 110 psi; for larger- 
diameter bolts, 110 to 130 psi. Should 
the work have a range of bolt diame- 
pressure regulators can be used 
for the smaller bolt diameters to per- 
mit the same high-power 
wrench required for the larger bolts. 

Compressed air should be delivered 
to an auxiliary air receiver through 
not less than a 2-in.-diameter hose or 
pipe line. The auxiliary air receiver 


ters, 


use of 


TABLE I. Recommended compressor capacity for 
impact-hammer operation 


Move. 

Wrenen CONSUMPTION 
105 « 

I-R 538 65 efm 2 
CP-365 

50 cfm 2 or 3 
CP-610 . 35 cfm 3 or 4 
C P-3630 

single blow 

30 cfm 3 or 4 


No 


or WRENCHES Compressor WILL Supply 

160 cfm =.210 efm 315 500 
3 4 6 to7 10 or 11 
4 ) 7to8 11 or 12 
6 8 11 to 12 17 or 18 
6 8 11 to 12 17 or 18 
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should be located not more than 200 
ft away from the tools. 

Manifolds for the distribution of the 
air supply are best placed at the aux- 
iliary air receiver outlets. Where pres- 
sure regulators are required, they are 
to be close-coupled with a pressure 
gage to a manifold outlet. Use Cash 
Acme type “B” or equal pressure regu- 
lating valves. Impact wrenches are 
connected to the air supply at the 
valve through a short 1%4-in. 1.D. hose 
and enough 34-in. I1.D. hose to reach 
from the structural connection being 
bolted to the manifold outlet. 

Air compressor size is determined by 
the number and eapacity of the im- 
pact wrenches being used. Table 1 
should be helpful in determining the 
size of compressors. 

The nut turn required for bolts of 
the most common diameters and grip 
lengths, in inches, is as follows: 


At Least 14 Turn At Least % Turn 


Bolt Dia 3olt Grip Bolt Grip 
%” to 5” Above 5” to 10” 
%” to 5” Above 5” to 10” 
1” to 8” Above 8” to 12” 
11%” to 8” Ahove 8” to 12” 
114” to 8” Above 8” to 12” 


In the past five years, the develop- 
ment of high-strength bolts has meant 
one-half less man-hours than the or- 
dinary riveting time. This modified 
“turn-of-nut” method will save more 
installation time, particularly on joints 
having bolts of more than one diame- 
ter, and different lengths. 

The time-saving advantages of the 
modified “turn-of-nut” method 
easily be visualized in the erection of 
a tier building where many points on 


ean 


the structure may have as many as 
three to five different diameters of 
bolts. If the ealibrated-wrench method 


were employed to do the job, opera- 
tors would have to be furnished with 
different impact wrenches, each 
calibrated to a different bolt diameter, 
or they would have to take time to 
change the air pressure for each bolt 
diameter. Bolt sizes in a typical ex- 
ample might range from 34 to 114 in. 
In changing from 34-in. bolts to ¥%-in. 
bolts, pressure regulating valves would 
be required in the air lines and the 
pressure would have to be changed 
from, say, 50 to 75 psi. The next larger 
bolt size would require a change in 
pressure from 75 to 100 psi, and even- 
tually to 125 psi or more. 

Under the modified “turn-of-nut” 
method, once the connected parts are 
properly fitted, the operator merely 
turns each nut to a “snug” condition, 
then tightens it by at least one-half 
to one turn, using a single wrench op- 
erating at the most efficient operating 
air pressure. 


one 
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AMERICAN SOCIETY OF CIVIL ENGINEERS 


Chicago Convention 


Sponsored by Illinois Section in cooperation with Central Illinois and Tri-City Sections 


Hotel Sherman, Chicago, Ill. 


REGISTRATION 
Hotel Sherman, Mezzanine Floor 


Sunday, Feb. 23, 1:00 p.m. to 7:00 
p.m. 

Monday, Feb. 24, 9:00 a.m. to 
7:00 p.m. 

Tuesday, Feb. 25, 9:00 a.m. to 
5:00 p.m. 

Wednesday, Feb. 26, 9:00 a.m. to 
7:00 p.m. 

Thursday, Feb. 27, 9:00 a.m. to 
§:30 p.m. 

Friday, Feb. 28, 9:00 a.m. to 1:00 
p.m. 


Fee $5.00) (except women and 
students ). 


ADVANCE INFORMATION 
ON ATTENDANCE 


Please assist the Chicago Conven- 
tion committee by completing the 
coupon on page 114 to indicate 
your tentative plans for attending 
various sessions. The coupon should 
be mailed directly to: 

Raymond S. Knapp, Chairman, 

Registration Committee 

Chief Planning Engineer 

Chicago Park District 

425 East 14th St. 

Chicago 5, IIl. 
This does not constitute registra- 
tion. It will be necessary to register 
when you arrive at the Convention. 
Do not send payment for tickets. 
These may be purchased at the 
time of registration. Your help in 
furnishing this advance information 
will facilitate planning and will be 
appreciated greatly by the Con- 
vention committee. 


HOTEL ACCOMMODATIONS 


Headquarters for the Chicago Con- 
vention will be the Sherman Hotel, 
Randolph and Clark Streets, con- 
veniently located within the Loop. 
Please send your reservation re- 
quest early to assure space at the 
headquarters hotel. For conven- 
ience a special request form is pro- 
vided on page 129. Late requests 
may be assigned to other nearby 
hotels. 
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ELECTRONIC COMPUTER 
DEMONSTRATION 


Hotel Sherman Old Chicago Room 


9:00 a.m. to 6:00 p.m. 

Monday through Thursday 

Five firms supplying electronic 
computer equipment suitable for 
use in various fields of civil engi- 
neering will participate in this first 
ASCE computer demonstration. 


Demonstrations of calculations will 
afford an opportunity to observe 
first hand the new “small” engi- 
neering computers that are rapidly 
becoming as useful as the slide 
rule to the civil engineer. 


AUTHORS’ BREAKFASTS 


Hotel Sherman Ruby Room 


8:00 a.m. Monday through Thursday 
Briefing sessions for speakers, dis- 
cussers and program officials for 
each day will take place at break- 
fast on the morning of the same 
day. Friday personnel are invited 
to the Thursday breakfast. By in- 
vitation only. 


Presiding: Robert B. Banks, Chairman, 
Program Committee and Eivind Hognes- 
tad, Chairman, Technical Program Sub- 
committee 


ACI ANNUAL MEETING 


The American Concrete Institute 
is holding its annual meeting, Feb- 
ruary 24 through 27, at the Morri- 
son Hotel, two blocks from the 
Sherman. A number of ASCE-ACI 


sessions are planned jointly. 


WOMEN’S HOSPITALITY 
ROOM 


Hotel Sherman Gold Coast Room 
Open 9:00 a.m. to 4:00 p.m. daily. 
Coffee 10:00 a.m. to 11:00 a.m. 
Hostesses will welcome and assist 
ladies attending the Convention. 
See Women’s Program, page 74. 


February 24-28, 1958 


MONDAY MORNING 
FEB. 24 
Air Transport Division 


9.30 a.m. Crystal Room 
Presiding: William E. Downes, Jr., Direc- 
tor of Airports, Bur. of Aviation, Dept. 
of Public Works, Chicago 


9:30 Developments at O'Hare Field, 


Chicago 
Carter Manny, Architect, Naess 
& Murphy, Chicago. 


10:15 Municipal Financing of Airports 


Rotuin F. Acarp, Director of Fi- 
nance, City of Kansas City, Mo. 


11:00 Jet Aircraft and the Airport-Com- 


munity Noise Problem 
ADONE C. PIETRASANTA, Senior 
Engr., Bolt, Beranet and Newman, 
Inc., Cambridge, Mass. 


Engineering Mechanics 
Division 
9:30 a.m. Louis XVI Room 


Presiding: D. H. Pletta, Member, Exec. 
Committee, Engineering Mechanics Div. 


9:30 The Strength of Very Slender 


Beams 

E. F. Masur, A.M. ASCE, Assoc. 
Prof. of Eng. Mech., Univ. of 
Mich., Ann Arbor. 


10:00 Effect of Deflection on Lateral 


Buckling Strength 

J. W. Crarx, A.M. ASCE, Asst. 
Chief, and A. H. KNo.x, Research 
Engr., Eng. Design Div., Aluminum 
Co. of America, New Kensington, 
Pa. 


10:30 Analysis of Continuous Beams by 


Fourier Series 
S. L. Leg, A.M. ASCE, Asst. Prof. 
of Civil Eng., Northwestern Univ., 
Evanston, Ill. 


11:00 Matrix Analysis of Beam Stresses 


and Flexibility 

R. W. Croucu, A.M. ASCE, Assoc. 
Prof. of Civil Eng., Univ. of Calif., 
Berkeley. 
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Highway, Pipeline, 
Surveying and Mapping 
Divisions, Joint Session 


Bal Tabarin Room 


9:30 a.m. 


Presiding: Joseph B. Spangler, Secretary, 
Pipeline Div. 


9:30 Gas Pipeline Relocation, Casing 
and Lowering Jobs Occasioned by 
Highway Construction 


Crem D. RicHarpson, Asst. Supt., 
Transcontinental Gas Pipeline 
Corp., Houston, Tex. 


10:00 Hazards to Highway at Gas Pipe- 
line Crossings 


R. Ropsinson Rowe, M. ASCE, 
Principal Bridge Engr., Calif. Div. 
of Highways, Sacramento. 


10:30 Pipeline Surveying and Mapping 
as Compared to Location and Map- 
ping of Highways 


Tuomas M. Lowe, Jr., ASCE, 
Thomas M. Lowe, Jr., and Associ- 
ates, Atlanta, Ga. 


11:00 Route Engineering Applications of 
Sonne Continuous Strip Photog- 
raphy 


Joun M. Worvin, Manager, Chi- 


cago Aerial Survey, Chicago. 


11:30 Film: “Underground Miracle” 
Southern Natural Gas Co. (color- 
sound ) 


HIGHWAY DIVISION 
LUNCHEON 


Monday, Feb. 24 


12:30 p.m. Grand Ballroom 


Presiding: J]. P. Buckiry, Secretary, 
Exec. Committee, Highway Div. 


Speaker: Georce M. WittiaMs, M. 
ASCE, Asst. Commissioner for 
Eng., U.S. Bur. of Public Roads, 
Washington, D. C. 


Subject: Needs of the Interstate 
System of Highways as_ Esti- 
mated in 1957 


Members, guests and friends of the 
ASCE are cordially invited to at- 
tend this luncheon. 


Per plate, $4.50. Tickets for the | 
luncheon must be purchased before — | 
10:00 a.m. on Monday. 
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PIPELINE DIVISION 
LUNCHEON 


Monday, Feb. 24 


12.30 p.m. G. B. Shaw Room 


Presiding: F. C. Cutperrer, A.M. 
ASCE, Member, Exec. Commit- 
tee, Pipeline Div. 


Speaker: R. CoNNOLE, 
Commissioner, Federal Power 
Commission, Washington, D. C. 


Subject: Future Prospects for In- 
ternational Pipelines Between 
Canada and the United States 


| 
| 
| 
| 
| 


Members, guests and friends of | 
the ASCE are invited to attend. 


Per plate, $4.50. Tickets for the 
luncheon must be purchased before 
10:00 a.m. on Monday. 


MONDAY AFTERNOON 
FEB. 24 


General Session 


2:30 p.m. Bal Tabarin Room 


Electronic Computation 
Presiding: Nathan M. Newmark, Chair- 
man, Committee on Electronic Computa- 
tion, Structural Div. 

2:30 Introduction 
N. M. Newmark, M. ASCE, Head, 
Dept. of Civil Eng., Univ. of IL, 
Urbana. 

2:40 Electronic Computers as, Engineer- 
ing Tools 
Joun J. Kozak, A.M. ASCE, Senior 
Bridge Engr., Calif. Div. of High- 
ways, Sacramento. 

3:20 Characteristics of Digital 
puters 
Joun P. Nasu, Manager, Informa- 
tion Processing Div., Lockheed Air- 
craft Corp., Missiles System Div., 
Sunnyvale, Calif. 


4:00 Development and Integration of 
Electronic Computation Into High- 
way Engineering Operations 
H. A. Rapzikowskt, Chief of De- 
velopment, U.S. Bur. of Public 
Roads, Washington, D. C. 

4:40 Panel Discussion 
Speakers and members of Commit- 
tee on Electronic Computation, 
Structural Division. 


Com- 


CORNELL UNIVERSITY 
ALUMNI DINNER 


Monday Evening, Feb. 24 


All Cornell University alumni are 
invited to meet for this dinner with 
their friends and guests. For in- 
formation reservations please 
contact John Gnaedinger (Phone: 


NA 2-7200). 
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ASCE-ACI GET-ACQUAINTED 
COCKTAIL PARTY 


Monday Evening, Feb. 24 
5:30 to 7:00 p.m. Skyline Terrace Room 


This will be an excellent oppor- 
tunity for members, guests and 
friends of the ASCE and ACI to 
meet in a location providing an ex- 
cellent view of Chicago. Tickets for 
admission are obtainable at regis- 
tration. 


Numerous 
scheduled to follow this event. 
Refer to announcements listed be- 
low for details. 


Alumni Dinners are 


NORTHWESTERN 
UNIVERSITY ALUMNI 
DINNER 


Monday Evening, Feb. 24 


All alumni of Northwestern Uni- 
versity are invited to bring their 
friends to this dinner meeting. For 
information and reservations, please 
contact Robert B. Banks (Phone, 
UN 4-1900, Ext. 257). 


PURDUE UNIVERSITY 
ALUMNI DINNER 


Monday Evening, Feb. 24 


7:00 p.m. Crystal Room 


Purdue University Civil Engineer- 
ing Alumni, and friends, are in- 
vited to this alumni dinner. Reser- 
vations, with checks for $6.00 per 
person, should be mailed to G. H. 
Teletzke, Civil Engineering Build- 
ing, Purdue University, West La- 
fayette, Ind. 


UNIVERSITY OF ILLINOIS 
ALUMNI DINNER 


Monday Evening, Feb. 24 


7:00 p.m. Bal Tabarin Room 


All University of Tlinois alumni 
and their friends are invited to this 
dinner meeting. For information 
and reservations please contact 
Theodore Schroeder (Phone, RA 
6-4354). 


TUESDAY ALL-DAY FIELD 
TRIP 


Feb. 25 

Pipeline Division 

Departure: 9:00 a.m. from Sherman 
Hotel by bus. 


Return: 4:00 p.m. to Sherman 
Hotel. 

Trip: To inspect the Joliet Measur- 
ing Station and the Herscher 
Storage Field. 

The Joliet Measuring Station is the 

terminal of the Natural Gas Pipe- 
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line and the Texas Illinois Pipeline. 
At this point, two banks of six 
10-in. meter runs each insure an 
uninterrupted delivery of gas_ to 
Chicago. The station is located ap- 
proximately three miles west and 
one mile south of Joliet, HL. 


The Herscher Field is located ap 
proximately fifty-five miles south 
and west of Chicago's city limits, 
and about sixteen miles south and 
west of the City of Kankakee. The 
domed reservoir bed consists of a 
highly porous and permeable stra- 
tum of sandstone 100 ft. thick, the 
highest point of which lies approxi- 
mately 1,750 feet below ground 
level. 


Cost: No charge. Bus transportation 
and box lunch served en route, 
furnished through courtesy of 
Natural Gas Pipeline Company 
of America. 


Registration: At convention regis- 
tration desk no later than 4:00 
p.m. Monday, February 24. 


TUESDAY MORNING 
FEB. 25 
Air Transport Division 


9:30 a.m. Emerald Room 


Presiding: Ronald M. White, Member, 
Exec. Committee, Air Transport Div. 


9:30 Thin-Bonded Concrete Resurfacing 
for Concrete Airfield Pavements 
Wittiam G. Engr., 
Highways and Municipal Bur., 
Portland Cement Assoc., Chicago. 


10:15 Development of Multiple-Wheel 
CBR Design Criteria 
C. R. Foster, A.M. ASCE, Chief, 
Flexible Pavement Branch, and R. 
G. Antvin, A.M. ASCE, Chief, 
Special Projects Sect., Waterways 
Experiment Sta., Corps of Engi- 
neers, Vicksburg, Miss. 


11:00 Blast Fences 
TEMPLE A. Tucker, Lt. Col., U.S. 
Air Force 


Construction Division 


9:30 a.m. Louis XVI Room 


Young Engineers in Construction 
Presiding: John S. M. Zimmerman, Mem- 
ber, Program Committee, Construction 
Div. 


9:30 Changes in Curriculum to Provide 
Students with a Major in Con- 
struction 
Duptey Newton, M. ASCE, Head, 
Civil Eng. Dept., Wayne Univ., 

Detroit, Mich. 
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10:15 How to Attract Young Engineers 
Into the Construction Field 
H. L. Conrap, M. ASCE, President, 
The Christman Co., Lansing, Mich. 


11:00 Hlow to Keep and Advance Young 
Engineers in the Construction Field 
WaLTer L. Cousr, M. ASCE 
President, Walter L. Couse and 
Co., Detroit, Mich. 


Engineering Mechanics 
Division 


9:30 a.m. Bal Tabarin Room 


Presiding: Walter J. Austin, Chairman, 
Technical Committee on Mathematical 
Methods, Engineering Mechanics Div. 

9:30 Dynamic Analysis and Response 
of Aircraft Arresting Systems 
R. S. Ayre, Prof. of Civil Eng., 
Johns Hopkins Univ., Baltimore, 
Md., and J. I. Abrams, J.M. ASCE, 
Asst. Prof. of Civil Eng., Yale 
Univ., New Haven, Conn. 

10:15 Water Distribution Problems Solved 
by Network Calculations 
L. M. Haupt, Prof. of Electrical 
Eng., Texas A. & M. College, Col- 
lege Station. 

11:00 Sea-Bottom Pressure Fields Pro- 
duced by Yawed Vessels 
P. M. Frrzparrick, Hydrodynamics 
Lab., Research Div., U. S. Navy 
Mine Defense Lab., Panama City, 
Fla. 


Hydraulics Division 


9:30 a.m. Crystal Room 


Sponsored by Committee on Flood 
Control, Hydraulics Div. 

Presiding: Joseph B. Tiffany, Jr., Secre- 
tary, Exec. Committee and Joseph |. 
Perrey, Member, Committee on Flood 
Control, Hydraulics Div. 

9:30 Floods in the Chicago Area 
Horace P. Ramey, M. ASCE, 
Chief Engr., The Metropolitan 
Sanitary Dist. of Greater Chicago. 

10:15 Radar for Rainfall Measurement 
and Storm Tracking 
GLENN E. Strout, Head, Meteorol- 
ogy Sect., Illinois State Water Sur- 
vey Div., Urbana. 

11:00 Water Conservation as it Affects 
the Wisconsin River Valley 
Lewis L. SHEERAR, Asst. to Gen- 
eral Manager, Wis. Valley Im- 
provement Co., Wausau, Wis. 


Surveying and Mapping 
Division 


9:30 a.m. Jade Room 


Presiding: Milton O. Schmidt, Member, 

Exec. Committee, Surveying and Map- 

ping Div. 

9:30 The Illinois and Michigan Canal 
State Property Survey 
D. 


Chief of 


Surveying and Drafting, Chicago 

Dist. Office, Illinois Div. of Water- 

ways, Chicago. 

10:00 Survey Operations for Richard I. 
Bong Air Force Base, Wis. 
Perer A. Macninis, A.M. ASCE, 
Chief, Survey Branch, Chicago 
Dist., U.S. Corps of Engineers, 
Chicago. 

10:30 Precise 
Bridge 
R. M. Boynton, Assoc. Engr., D. 
B. Steinman, Consulting Engr., 
New York, N. Y. 

11:00 European Education in Surveying 

and Photogrammetry 

H. Karara, Asst. Prof., and Gor- 

pon Gracie, Instructor, Dept. of 

Civil Eng., Univ. of Mlinois, Urbana. 


Surveys for Mackinac 


Waterways and Harbors 
Division 


9:30 a.m. Grand Ballroom 


Sponsored by Committee on Navi- 
gation and Flood Control Facilities 
and Committee on Research 
Presiding: L. B. Feagin, Vice Chairman, 
Exec. Committee, Waterways and Har- 
bors Div. 

9:30 Cal-Sag Navigation Project 
Joun B. W. Corey, Jr., M. ASCE, 
Colonel, Corps of Engineers, USA, 
Dist. Engr., U.S. Army Engr. Dist., 
Chicago. 

10:00 Railroad Bridge Alterations 
Georce W. Svosopa, Lt. Col., 
Corps of Engineers, USA, Deputy 
Dist. Engr., U. S. Army Engr. Dist., 
Chicago. 

10:30 Calumet River Lock, Calumet-Sag 
Navigation Project, Illinois 
WituiaM J. Santina, M. ASCE, 
Asst. Chief, Eng. Div., and Epwin 
G. HorrmMan, A.M. ASCE, Chief, 
Design Branch, Eng. Div., U.S. 
Army Engr. Dist., Chicago. 

11:00 Model Studies of Sector-Gate-Type 
Locks with Special Reference to 
Calumet Lock 
Freprick R. Brown, M. ASCE, 
Chief, Hydrodynamics Branch, U. 
S. Army Waterways Exp. Sta., 
Vicksburg, Miss. 


TUESDAY AFTERNOON 
FEB. 25 
Construction Division 


2:30 p.m. Lovis XVI Room 


Construction Activities in Chicago 


Presiding: Warren N. Ricker, Vice Chair- 

man, Exec. Committee, Construction Div. 
2:30 Chicago’s Airport Construction 
Program 


E. Downes, Jr, M. 
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WATERWAYS AND 
HARBORS, STRUCTURAL 
DIVS. LUNCHEON | 


Tuesday, Feb. 25 


12:30 p.m. G. B. Shaw Room 

Presiding: Leo H. Corninc, Chair- 
man, Exec. Committee, Struc- 
tural Div., and Lawrence B. 
Feacin, Vice Chairman, Exec. 
Committee, Waterways and Har- 
bors Div. 


Speaker: Joun E. Linpen, M. 
ASCE, Asst. Chief Engr., De- 
Leuw, Cather & Co., Chicago, Il. 


Subject: Lake Calumet Port De- 
velopment. 


All members, guests and friends of 
the ASCE are cordially invited to 
attend this luncheon. 


Per plate, $4.50. Tickets for the 
luncheon must be purchased be- 
fore 10:00 a.m. Tuesday. 


ASCE, Director of Airports, Bur. 
of Aviation, Dept. of Public Works, 
Chicago. 


3:15 Planning and Construction of the 
Calumet Skyway 
Joun G. Dusa, A.M. ASCE, Ad- 
ministrative Engr., Dept. of Public 
Works, Chicago. 

4:00 Design and Construction of the 
Prudential Building 
Joun P. Rocue, Chief Structural 
Engr., Naess & Murphy, Chicago. 

4:45 Planning and Construction of 
Chicago’s $50-Million Parking Pro- 
gram 
Dick Van Gorp, M. ASCE, Chief 
Engr., Bur. of Eng., Dept. of Pub- 
lic Works, Chicago. 


Highway and Surveying 
and Mapping Divisions, 
Joint Session 


2:30 p.m. Crystal Room 


Photogrammetry in Highway De- 
sign 

Presiding: J. E. Leisch, Chairman, High- 
way Div., Chicago Convention Program 
Committee 


2:30 Photogrammetry in Highway De- 
sign 
T. Pryor, M. ASCE, 
Chief of Photogrammetry and 
Aerial Surveys, U.S. Bur. of Public 
Roads, Washington, D. C. 


3:00 Developments in Surveying Tech- 
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niques and Their Relation to Pho- 
togrammetry 
P. F. Hopkins, A.M. ASCE, Part- 
ner, Maddox and Hopkins, Inc., 
Silver Spring, Md. 

3:30 Future Developments in Photo- 
grammetry 
R. H. Sueik, Engr. of Aerial Survey 
and Electronic Computer Sect., 
Bur. of Location and Design, 
Ohio Dept. of Highways, Colum- 
bus, Ohio. 

4:00 Electronic Distance Measurement 
with the Tellurometer 
Frovp W. Houcu, M. ASCE, Vice 
President, Tellurometer Inc., Wash 
ington, D. C. 

4:30 Progress Report of Committee on 

Highway and Bridge Surveys on 

Preparation of Manual 

Mitton O. Scumipr, M. ASCE, 

Prof. of Civil Eng., Univ. of Hlinois 

Urbana 


Hydraulics Division 


2:30 p.m. Gold Room 
Sponsored by Committee on Hy- 
drology, Hydraulics Div. 
Presiding: Joseph Tiffany, Jr., Secretary, 
Exec. Committee, and W. E. Hiatt, 
Chairman, Committee on Hydrology, 
both Hydraulics Div. 
2:30 Evaporation of Lake Ontario 
Ira A. Hunt, Jr. J.M. ASCE, 
Capt., Corps of Engineers, U.S. 
Lake Survey, Detroit, Mich. 
3:15 Hydrology of Lake Ontario 
R. H. Crarx, Dept. of Northern 
Affairs and National Resources, 
Water Resources Branch, Ottawa, 
Ontario. 
4:00 Currents and Water Masses of 
Lake Michigan 
Joun C. Ayers, Research Director; 
Davin C. CHANDLER, GrEorGE H. 
Laurr, and CHarves F. Powers, 
Great Lakes Research Inst. and 
Dept. of Zoology, Univ. of Mich., 
Ann Arbor; and E. BENNETTE 
Henson, Dept. of Zoology, Univ. 
of Maryland, College Park. 
Physical Limnology of 
Traverse Bay 
G. H. Laurr, Great Lakes Re- 
search Inst., Univ. of Mich., Ann 
Arbor. 


4:45 Grand 
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Structural Division 


2:10 p.m. Bal Tabarin Room 


Structural Aspects of Nuclear Re- 
actor Design 
Presiding: David Lee Narver, Jr., Chair- 
man, Committee on Nuclear Structures 
and Materials, Structural Div. 

2:10 General Considerations—Reactors 
and Related Plant Types 
Joun F. Srouz, Supervisor, Eng. 
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Design, Reactor Facilities, Atomics 
International Div., North American 
Aviation, Inc., Canoga Park, Calif. 


2:50 Stress Analysis in the Design of 
Nuclear Power Plants 
Joun Zicke, Stress Analysis Engr., 
Power Reactor Eng., General Elec- 
tric Co., San Jose, Calif. 


3:30 Some Problems Associated with 
the Construction of Radiation Bar- 
riers in a Reactor Plant 
B. Joun Garrick, Chief Nuclear 
Scientist, Holmes and Narver, Inc., 
Los Angeles, Calif. 


4:10 Construction Techniques and De- 
sign Considerations 
Gipson Morris, Chief Engr., Eng. 
Dept., Oak Ridge National Lab., 
Oak Ridge, Tenn. 


Waterways and Harbors 
Division 


2:30 p.m. Grand Ballroom 


Sponsored by Committees on Re- 
search and on Navigation and 
Flood Control Facilities 

Presiding: L. B. Feagin, Vice-Chairman, 
Exec. Committee, Waterways and Har- 
bors Div. 


2:30 Indiana Harbor Development 
Cart R. Swanson, Asst. to the 
Chief Engr., Youngstown Sheet and 
Tube Co., Youngstown, Ohio. 


3:00 The Port of Chicago 
AusTIN E. Brant, Jr., J.M. ASCE, 
Project’ Engr., Tippetts, Abbett, 
McCarthy, Stratton Eng. Co., New 
York, N. Y. 


3:30 Scientific Advances in River Equip- 
ment 
C. R. Horton, Jr., Chief Marine 
Engr., Eng. Works Div., Dravo 
Corp., Pittsburgh, Pa. 


MICH. COL. OF MIN. AND 
TECH. ALUMNI DINNER 


Tuesday Evening, Feb. 25 


7:00 p.m. Dinner 


All Michigan College of Mining and 
Technology Alumni attending the 
Convention, their wives and guests, 
are invited to this dinner meeting 
of the MCM Club of Chicago, at 
the North Shore Room, Toffenetti’s 
Restaurant, 225 S. Wabash Ave. 
For information and_ reservations 
contact George Uitti, 228 N. La- 
Salle Street, Chicago (Phone, 
ST 2-6492). 
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MIT ALUMNI DINNER 


Tuesday Evening, Feb. 25 


5:30 p.m. Cocktail Hour 
6:30 p.m. Dinner 


All Massachusetts Institute of Tech- 
nology Alumni are invited to  at- 
tend this dinner meeting of the 
MIT Club of Chicago. For infor- 
mation and reservations, please con- 
tact Robert C. Meissner, c/o John 
Ik. Meissner Engineers, Inc., 300 
W. Washington Street, Chicago 
(Phone, AN 3-1944). 


WEDNESDAY MORNING 
FEB. 26 


General Session 


9:15 a.m Bal Tabarin Room 
Presiding: Louis R. Howson, President, 
ASCE 


Welcome to Chicago: Ricuarp 
Datry, Mayor, City of Chicago. 
Response: Mr. Howson 


Department of Conditions 
of Practice 


Sponsored by Committee on Em- 
ployment Conditions 


Presiding: Norman R. Moore, Vice Presi- 
dent, ASCE; Chairman, Dept. of Con- 
ditions of Practice 

10:00 Engineers, Unions, and the ASCE 
Ropert D. Darracu, J.M. ASCE, 
President of Junior Forum, San 
Francisco Section. 
Discussion 

10:30 Pension and Profit-Sharing Plans 
W. A. BerryMan, Merchantile 
Trust Co., St. Louis, Mo. 
Discussion ~ 

11:00 Employment Conditions in Illinois 
Wes Wacer, Professor, Univ. of 
Washington, Seattle. 
Discussion 

11:30 How Are Employment Conditions? 
Jack Y. Lonc, M. ASCE, Partner 
and Chief Engr., J. Y. Long. 
Discussion 


WEDNESDAY AFTERNOON 
FEB. 26 


Department of Conditions 
of Practice 


2:30 p.m. G. B. Shaw Room 


Presiding: Waldo G. Bowman, Vice 
President, ASCE 

2:30 How 7,000 High School Students 
Look Upon Engineering as a Career 
Bert C. Wiikas, A. M. ASCE, 
Chairman, San Diego Sect., Stu- 
dent Activities Committee. 

3:15 Discussion 
Fintey B. Laverty, M. ASCE, 
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CONDITIONS OF PRACTICE 
LUNCHEON 


Wednesday, Feb. 26 


12:30 p.m. Grand Ballroom 
Presiding: Frank W. Edwards, General 
Chairman, Chicago Convention 


Speaker: Cuuck HANNA 
Subject: Freedom Is Not Free 


The topic of this program is of the 
greatest interest to all citizens. 
Chuck Hanna is a lecturer, indus- 
trial consultant, and radio and TV 
commentator — extraordinary. All 
members, their ladies, guests and 
friends of ASCE are urged to at- 
tend. 


Per plate, $4.50. Tickets for this 
luncheon must be purchased before 
10.00 a.m. on Wednesday. 


Chief Hydraulic Engr., Los Angeles 
County Flood Control Dist. 


3:30 General discussion 


Amer. Concrete Inst. and 
ASCE Structural Div., Joint 
Session 


2:30 p.m. 
Grand Ballroom, Morrison Hotel 


Presiding: Phil M. Ferguson, Vice Presi- 
dent, ACI and Chairman, ASCE Com- 
mittee on Masonry and Reinforced Con- 


crete 


2:30 Influence of Design and Detaiis, 
of Structures on Concrete Deterio- 
ration 
P. D. MirsENHELDER, M. ASCE, 
M. ACI, Research Engr., Concrete. 
Assoc. of Amer. Railroads, Chicago. 


3:00 Effect of Axial Compression on 
Shear Strength of Reinforced Con- 
crete 
J. W. Jr., Instructor, Theo- 
retical and Applied Mechanics 
Dept., Univ. of Illinois, Urbana; 
and Ivan M. Viest, J. M. ASCE, 
M. ACI, Bridge Research Engr., 
AASHO Road Test, Ottawa, III. 


3:40 Ultimate Shear Strength of Re- 
inforced Concrete Members With- 
out Shear Reinforcement 
Cuarves S. Wuitrney, M. ASCE, 
M. ACI, Partner, Ammann and 
Whitney, New York, N. Y. 


4:20 Development of Precast Concrete 
Girders Reinforced with High- 
Strength Deformed Bars 
J. R. Gaston, J. M. ASCE, M. 


ACI, Assoc. Development Engr. 
and Ervinp Hocnestap, A. M. 
ASCE, M. ACI, Manager, Structur- 
al Development Sect., Portland 
Cement Assoc., Chicago. 


City Planning and Highway 
Divs., Joint Session 


2:30 p.m. Louis XVI Room 


Urban Transportation Problems 


Presiding: Norman Kennedy, Chairman, 
Committee on Urban Transportation, 


Highway Div. 


2:30 Urban Transportation Problem, 
Report of Committee on Urban 
Transportation 
D. Grant MickLE, M. ASCE, 
Director, Traffic Eng. Div., Auto- 
motive Safety Foundation, Wash- 
ington, D. C. 

3:00 Approaches to the Study of Urban 
Transportation 
R. L. Creicuton, Asst. Director, 
Research and Planning, Chicago 
Area Transportation Study, Chi- 
cago. 

3:30 Planning Aspects as Applied to 
the Congress Street Expressway 
Crorce DEMENT, Commissioner of 
Public Works, Chicago. 

4:00 City Planning and Urban Renew- 
al Aspects of Expressway Location. 
Buiessinc, M. ASCE, Di- 
rector of City Planning, Detroit 
Plan Commission, Detroit, Mich. 


Hydraulics Division 


2:30 p.m. Ruby Room 
Sponsored by Committee on Hy- 
dromechanics, Hydraulics Div. 


Presiding: Joseph B. Tiffany, Jr., Secre- 
tary, Exec. Committee, Hydraulics Div., 
and D. R. F. Harleman, Chairman, Com- 
mittee on Hydromechanics, Hydraulics 
Div. 

2:30 Pressure Changes at Open Junc- 
tions in Conduits 
W. M. Sancster, J. M. ASCE, H. 
W. Woop, M. ASCE, and E. T. 
SmeERDON, Univ. of Missouri, Co- 
lumbia, Mo.; and H. G. Bossy, M. 
ASCE, U.S. Bur. of Public Roads, 
Washington, D. C. 

3:15 Scour Below a Cantilevered Out- 
let 
M. L. ALBertson, M. ASCE, Prof. 
of Civil Eng. and Head, Fluid 
Mechanics Research, and G. L. 
SmitH, A. M. ASCE, Graduate 
Student, Colorado State Univ., 
Fort Collins, Colo. 

4:00 Backwater at Bridge Construc- 
tions 
H. K. Liv, Colorado State Univ., 
Fort Collins; and J. N. Brap.ey, 
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M. ASCE, Hydraulic Engr., U.S. 
Bur. of Public Roads, Washington, 


4:45 Qutlet Portal Pressure Distribu- 
tion 
M. B. McPuerson, A. M. ASCE, 
Philadelphia Water Dept., Philadel- 
phia, Pa.; and A. R. R. More, 
former Gotshall Scholar, Lehigh 
Univ., Bethlehem, Pa. 


Pipeline Division 


2:30 p.m. Gold Room 
Presiding: R. E. Kling, Chairman, Com- 
mittee on Session Programs, Pipeline 
Div. 


2:30 Pipeline Field Welding and Quality 
Control Methods 
A. G. Barkow, Natural Gas Pipe- 
line Co. of America, Chicago. 

3:00 Fluid Friction in Pipelines 
R. F. Buxacek, Instructor, Dept. of 
Chemical Eng., Illinois Inst. of 
Technology, Chicago. 

3:30 Feather River Project 
R. M. Epmonston, A. M. ASCE, 
Superv. Hydraulic Engr. and Ep- 
WARD Jackson, Calif. Div. of 
Water Resources, Los Angeles, 
Calif. 


4:00 Procedures for Testing Pipeline 
Efficiency 
J. N. Wurre, Panhandle Eastern 
Pipeline Co., Kansas City, Mo. 


4:30 Film “Welding America” 
Natural Gas Pipeline Co. of Amer- 
ica (color-sound ). 


Soil Mechanics and 
Foundations Division 


2:30 p.m. Bal Tabarin Room 
Sponsored by Committee on Earth 
Dams, Soil Mechanics and Founda- 
tions Div. 


Presiding: T. M. Leps, Member, Exec. 
Committee, Soil Mechanics and Founda- 
tions Div. 


2:30 Application of Oil Field Drilling 
Techniques to Foundation Freez- 
ing at Gorge High Dam 
James N. Grecory, Consulting 
Engr., Long Beach, Calif. 


3:15 Soil Mechanics for Earth Dams 
Karu V. TayLor, M. ASCE, Super- 
vising Engr., Bechtel Corp., Los 
Angeles, Calif. 


4:00 Design of Relief Well Systems for 
Levees 
P. T. Bennett, M. ASCE, Chief, 
Geology, Soils and Materials 
Branch, Missouri River Div., Corps 
of Engrs.; and R. A. Barron, A. M. 
ASCE, Office of Chief of Engrs., 
Corps of Engrs., Washington, D. C. 
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Power Division 


2:30 p.m. Crystal Room 


Dresden Nuclear Power Plant 


Presiding: William A. Conwell, Chair- 
man, Committee on Nuclear Energy, 
Power Div. 


2:30 Civil Engineering Aspects of the 
Dresden Nuclear Power Plant 
JoserH E. Love, A. M. ASCE, 
Engr., Project Eng.; CHester S. 
Darrow, J. M. ASCE, Architectur- 
al and Civil Engr., General Electric 
Co., San Jose, Calif.; and Burr H. 
RANDOLPH, Senior Engr., Bechtel 
Corp., San Francisco, Calif. 


3:30 Design of the Spherical Contain- 
ment Shell of Dresden Station 
Leonarp Zick, A. M. ASCE, Chief 
Research Engr.; J. T. Dunn, Re- 
search Engr.; and J. B. MaAner, 
Mechanical Engr., Chicago Bridge 
& Iron Co., Chicago. 


ASCE-ACI DINNER DANCE 
AND ENTERTAINMENT 


Wednesday Evening, Feb. 26 


6:30 p.m. Social Hour, Louis XVI 
and Crystal Rooms 


7:15 p.m. Dinner and Music, 
Grand Ballroom 


Introductions of: Louis R. How- 
son, President, ASCE 


Dovuctas McHenry, President, 
ACI 


Vaudeville Acts 
Dancing 


Dress optional. Per plate, $9.50. 


THURSDAY MORNING 
FEB. 27 


Highway Division 


9:30 a.m. Lovis XVI Room 
Keeping Studies of Highway Needs 
Current 


Presiding: R. E. Jorgensen, Member, 
Committee on Highway Planning and 
Finance, Highway Div. 


9:30 Procedures for Making Continuing 
Inventories and Needs Studies for 
Illinois State Highways 
TuHeoporE Morr, Engr. of Re- 
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search ard Planning, Illinois Div. 
of Highways, Springfield. 

10:00 Appropriate Bases for Continuing 
Inventories and Needs Studies 
R. E. Livincsron, Manager, Plan- 
ning and Research Div., Colorado 
Dept. of Highways, Denver. 

10:30 Procedures for Making Continuing 
Inventories and Needs Studies for 
California County Roads 
Met West, Supervising Highway 
Engr., Calif. Div. of Highways, 
Sacramento. 

11:00 Experiences and Problems in De- 
veloping Construction Programs 
for Tennessee 
C. F. McCormack, M. ASCE, 
Deputy Chief Engr., Highways 
Div., Automotive Safety Founda- 
tion, Washington, D. C. 

11:30 Street and Highway Inventory 
Needs Studies for the City of 
Boston 
Joun Crarkeson, M. ASCE, 
Clarkeson Eng. Co., Boston, Mass. 


Irrigation and Drainage 
Division 


9:30 a.m. Gold Room 


Presiding: Howard T. Critchlow, Chair- 
man, Exec. Committee, Irrigation and 
Drainage Div. 


9:30 The Engineer and Worldwide 
Conservation of Soil and Water 
O. W. IsraAELsen, M. ASCE, Prof. 
Emeritus, Civil and Irrigation Eng., 
Utah State Agricultural College. 
Logan. 

10:15 Worldwide 
Projects 
N. D. Gutnati, M. ASCE, Deputy 
Secy., Ministry of Irrigation and 
Power, Government of India, New 
Delhi, India. 

11:00 Irrigation Science in Relation to 
Irrigation Progress 
D. F. Peterson, Jr., M. ASCE, 
Dean of Eng., Utah State Univ., 
Logan. 


View of Irrigation 


Power Division 


9:30 a.m. Gold Room 


Nuclear Power 


Presiding: G. J. Vencill, Member, Exec. 
Committee, Power Div. 
9:30 Civil Engineering Aspects of the 
Fermi Station 
J. D. Fetpes, Health Physicist, 
Power Reactor Development Co., 
Detroit, Mich.; and P. C. Bure, 
A. M. ASCE, Engr., Commonwealth 
Associates, Inc., Jackson, Mich. 
10:30 Insurance Aspects of Nuclear 
Energy 
E. R. Lioyp, J. M. ASCE, Asst. 
Supt., Boiler and Machinery Dept., 
Royal-Globe Insurance Group, New 


York, N. Y. 
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Sanitary Engineering 
Division 


9:30 a.m. Ruby Room 


Water Supply 

Presiding: Ray E. Lawrence, Vice Chair- 
man, Exec. Committee, Sanitary Engi- 
neering Div. 

9:30 Design Features of Chicago's 
Central District Filtration Plant 
Fred G. Gorpon, M. ASCE, Asst., 
Chief Engr., Bur. of Eng., Dept. 
of Public Works, Chicago. 

10:15 Planning the Future for Chicago's 
Water System 
W. W. DeBerarp, Hon. M. ASCE, 
Deputy Commissioner for Water 
and Chief Water Engr., Dept. of 
Water and Sewers, Chicago. 

11:00 Proposed Changes’ in 
Water-Use Policies 
Murray Stein, Chief, Interstate 
Enforcement, Water Supply and 
Water Pollution Control Program, 
U.S. Public Health Service, Wash- 
ington, D. C. 


Eastern 


Soil Mechanics and 
Foundations Division 


9:30 a.m. Bal Tabarin Room 


Presiding: J. O. Osterberg, Secretary, 
Exec. Committee, Soil Mechanics and 
Foundations Div. 


9:30 Compression Behavior of Partially 
Saturated Compacted Soils 
Y. Yosuima, J. M. ASCE, Research 
Assoqjate Technological Inst., 
Northwestern Univ., Evanston, III. 

10:00 Effects of Repeated Loading on 
Strength and Deformation Cha- 
racteristics of Compacted Clays 
H. B. Seep, A. M. ASCE, Assoc. 
Prof. of Civil Eng., Univ. of Calif., 
Berkeley; R. L. McNem, J. M. 
ASCE, Woodward Clyde and Asso- 
ciates, Oakland, Calif.; and J. pE- 
GUENIN, Univ. of Calif., Berkeley. 

10:30 Influence of Structure on the En- 
gineering Properties of Compacted 
Clay 
T. Lambe, M. ASCE, 
Assoc. Prof. of Soil Mechanics, 
Mass. Inst. of Technology, Cam- 
bridge. 

11:00 Computation of Settlement — of 
Footings on Deep Clay Deposits 
Laurirs Byerrum, Director, Nor- 
wegian Geotechnical Inst., Oslo, 
and Visiting Prof., Mass. Inst. of 
Technology, Cambridge, Mass. 


Structural Division 


9:15 a.m. G. B. Shaw Room 


Research Council on Riveted and 
Bolted Structural Joints, Eng. 
Foundation 

Presiding: Elmer Timby, Member, Exec. 
Committee, Structural Div. 


9:15 Rivet and Bolt Council Research 
EMERSON J. RuBLE, M. ASCE, Re- 


CIVIL ENGINEERING 


CONVENTION LUNCHEON 


Sponsored by Committee on Re- 
search 


Thursday, Feb. 27 


12:30 p.m. Grand Ballroom 


Presiding: ELMren K. Timpy, Chair- 
man, Committee on Research. 


Speaker: Martin A. Mason, M. 
ASCE, Dean, The School of 
Eng., George Washington Univ., 
Washington, D. C. 


Subject: The Responsibility of a 
Profession for Developing New 
Knowledge. 


ASCE Research Prizes to be 
awarded to: 


M. J. Hvorstev, M. ASCE, Con- 
sultant, Waterways Exp. Sta., Corps 
of Engineers, Vicksburg, Miss. 


Bruce G. JoHNston, M. ASCE, 
Civil Eng. Dept., Univ. of Florida, 


Gainesville. 


Lorenz G, Straus, M. ASCE, Di- 
rector, St. Anthony Falls Hydraulic 
Lab., Minneapolis, Minn. 


All ASCE members and guests are 
urged to attend this important 
event. 


Per plate, $4.50. Tickets for this 
luncheon must be purchased before 
10:00 a.m. on Thursday. Students 
who are registered at the Conven- 
tion may obtain luncheon tickets 


for $2.50. 
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search Structural Engr., Assn. of 
Amer. Railroads, Chicago. 


9:40 Strength of Rivets and Bolts in 
Tension 
Munse, Jr., A. M. ASCE, 
Research Prof.; KENNETH S. PETER- 
sEN, Research Asst.; and EUGENE 
Cuesson, Jr., J. M. ASCE, Re- 
search Assoc., Civil Eng., Univ. 
of Illinois, Urbana. 


10:20 Behavior of Riveted and Bolted 
Beam-to-Column Connections 
H. Munse, Jr., A. M. 
ASCE, Research Prof.; W. G. 
Bex, J. M. ASCE, Research Asst.; 
and EucEeNE Cuesson, Jr., J. M. 
ASCE, Research Assoc., Civil Eng., 
Univ. of Illinois, Urbana. 


11:00 Fatigue Properties of High- 
Strength Steel in Riveted and Bolt- 
ed Joints 
N. G. Hansen, Office of Chief of 
Engrs., Eng. Research and Develop- 
ment Div., Washington, D. C. 


STUDENT PROGRAM 


9:30 a.m. Emerald Room 
Careers for Civil Engineers 
Moderator: William F. Trezise, Dean of 
Eng., Chicago Undergraduate Div., Uni- 
versity of Illinois 


Panel discussion 

Government 

Russet, A. THompson, Executive 
Asst. to Div. Engr., Chicago Div. 
of Great Lakes Dist., U.S. En- 
gineers. 

Utility 

Crecit J. MCLEAN, M. ASCE, Gen- 
eral Hydraulic Engr., Common- 
wealth Edison Co. 


Consulting 
Bruce M. Jounson, M. ASCE, 
Section Head, Harza Eng. Co. 


Construction 
FRANK J. Heriny, President, Her- 
lihy Mid-Continent Co, 


Manufacturing and Sales 

ORLANDO WILLIAM Irwin, A.M. 
ASCE, President, Rail Steel Bar 
Assoc. 

Research and Academic 

Rosperr L. JANes, A.M. ASCE, 
Asst. Manager, Mechanical Eng.. 
Armour Research Foundation. 


THURSDAY AFTERNOON 
FEB. 27 


Highway Division 


2:30 p.m. Louis XVI Room 
Road Tests 

Presiding: William A. McWilliams, Chair- 
man, Exec. Committee, Highway Div. 


2:30 History and Significance of Road 
Tests 
Epwin A. Finney, M. ASCE, Re- 
search Engr., Mich. State Highway 
Dept., East Lansing, Mich. 


3:00 Large-Scale Highway Research— 
AASHO Road Test 
W. B. McKenprick, Jr., M. ASCE, 
Project Director, AASHO Road 
Test Project, Ottawa, II. 


3:30 The Research Phase of the 
AASHO Road Test 
N. Carey, Jr, M. 
ASCE, Chief Engr. for Research, 
AASHO Road Test Project, Ottawa, 
Ill. 


4:00 Looking Ahead at Vehicle Design 
K. A. Stonex, Asst. Director, Gen- 
eral Motors Proving Grounds, Mil- 
ford, Mich. 

4:30 Tests on Open-Graded Sand and 
Gravel Subbases for Concrete Pave- 
ment 
L. D. Senior Development 
Engr., Transportation Development 
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Sect., Portland Cement Assn., Chi- 
cago; and J. W. Kapernick, A.M. 
ASCE, Miller-Warden Associates, 
Chicago. 


Irrigation and Drainage 
Division 
2:30 p.m. Gold Room 


Presiding: John H. Bliss, Chairman, Ses- 
sion Program Committee, Irrigation and 
Drainage Div. 


2:30Frequency and Extent of Droughts 


in Humid Areas 

Barcer, General Area Cli- 
matologist, U.S. Weather Bur., 
Ames, Iowa. 


3:15 Potential Use of Water by Irriga- 


tion in Humid Areas 
Kerrnh H. Beaucuamp, Irrigation 
Engr., U. S. Soil Conservation Serv- 
ice, Milwaukee, Wis. 


4:00 Problems in Preparing a Conserva- 


tion of Water Resources Act 
WituiaM J. Prerce, Prof. of Law, 
Univ. of Michigan, Ann Arbor. 


Power Division 


2:30 p.m. Emerald Room 
Presiding: G. J. Vencill, Member, Exec. 


Committee, Power Div. 


2:30 Value of Efficiency, Index and Ac- 


ceptability Tests for Hydroelectric 
Generating Units 

Committee on Operation and Main- 
tenance of Hydroelectric Generat- 
ing Stations; M. G. SaALzMAN, M. 
ASCE, Chairman, Committee on 
Progress in Power Plant Design. 


3:30 Fixed-Wheel Gates for Penstock 


Intakes 

S. J. Skinner, Mechanical Engr., 
U.S. Bur. of Reclamation, Denver, 
Colo. 


Sanitary Engineering 
Division 
2:30 p.m. Bal Tabarin Room 
Sewerage and Sewage Treatment 
Presiding: Thomas M. Niles, Program 
Chairman, Chicago Sessions, Sanitary 
Engineering Div. 


2:30 Recent Developments in the Chi- 


cago Sanitary District 

Norvat E. Anperson, M. ASCE, 
Engr. of Treatment Plant Design, 
The Metropolitan Sanitary Dist. of 
Greater Chicago. 


3:15 The Hydrology of Urban Runoff 


Abert L. M. ASCE, Chief 
Sewer Engr., and Cuiint J. Kerrer, 
A.M. ASCE, Civil Engr., Bur. of 
Eng., Dept. of Public Works, Chi- 
cago. 


4:00 Sleuthing the Behavior of a River 


—Some Practices in the Art of 
Water Quality Monitoring on the 
Ohio 

Epwarp J. 


Cieary, M. ASCE, 
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4:00 Experience 


Exec. Director and Chief Engr., 
Ohio River Valley Water Sanitation 
Commission, Cincinnati, Ohio. 


Soil Mechanics and 
Foundations Division 


2:30 p.m. Crystal Room 
Presiding: R. B. Peck, Member, Exec. 
Committee, Soil Mechanics and Founda- 


tions Div. 


2:30 Soils Engineering on the Illinois 


Toll Highway 

Davin Novick, A.M. ASCE, Exec. 
Vice President, Goodkind and 
O'Dea, Inc., Chicago. 


3:00 Recent Developments in Founda- 


tion Practice in the Chicago Area 
BerMan, A.M. ASCE, Soils 
Engr., Dept. of Public Works, Chi- 
cago 


3:30 Soil and Foundation Problems of 


the Chicago Central District Filtra- 
tion Plant 

Georce S. Satter, M. ASCE, 
Chief Filtration Engr., Dept. of 
Public Works, Chicago. 


4:00 Subsoil Conditions in the North- 


ern Indiana Industrial Area 

J. O. Osterserc, M. ASCE, Prof. 
of Civil Eng., Technological Inst., 
Northwestern Univ., Evanston, TIl 


Structural Division 


2:30 p.m. G. B. Shaw Room 
Research Council on Riveted and 
Bolted Structural Joints, Engineer- 
ing Foundation 

Presiding: George Vincent, Vice Chair 
man, Exec. Committee, Structural Div. 


2:30 Effects of Fabrication Techniques 


on Bolted Joints 
Dest D. Vasarnecyi, A.M. ASCE, 
Assoc. Prof.; Sam Y. Beano, Grad- 


uate Student; and Ronap B. 
Mapison, J.M. ASCE, ZuNnc-AN 
Lu, Umesu C. Vesistu, former 


graduate students, Univ. of Wash- 
ington, Seattle. 


3:10 Tightening High-Strength Bolts in 


Structures 

E. F. Batt, M. ASCE, Chief Engr.: 
and J. J. Hicers, Supervisor of 
Erection, Tool Houses and Safety, 
Fabricated Steel Construction, Beth- 
lehem Steel Co., Bethlehem, Pa. 
with High-Strength 
Bolts in Mackinac Straits Bridge 
Joun W. Kinney, Resident Engr., 
D. B. STEINMAN, Consulting Engr., 
New York, N. Y. 


STUDENT PROGRAM 
2:30 p.m. Jade Room 
Tours to Engineering Offices 
Arrangements have been made with 
local engineering offices for students 
in small groups to visit them to 
observe different types of work 
and organizations. 


MEN’S SMOKER AND SHOW 


Thursday Evening, Feb. 27 


8:00 p.m 


\ 
bil 
fre 
an 
an 
rey 


STi ke 
8:00-9:00 p.m.: Warm-up 


9:00-10:00 


10 


Pe 
are 
thi 


9:30 


10:15 


11:00 


Bal Tabarin Room 


gala evening for informal socia 
ity, excellent entertainment, re- 
‘shments to suit a man’s palate, 
d the chance to chat with friends 
d business associates—this is the 


mutation well earned by the 


p.m.: enjoyable 
show consisting of light, comical, 
entertaining acts 


Sandwiches, 
coffee. Bar 


:00 to closing: 
snacks, beer and 
service also. 


r person, $4.50 (Students who | 

registered at the Convention | 
iy obtain tickets for $2.50 for 
s smoker. ) 


FRIDAY MORNING 
FEB. 28 


Irrigation and Drainage 
Division 


9:30 a.m. Jade Room 


Presiding: M. C. Boyer, Hydraulic Engr., 
Indiana Flood and Water Resources 
Commission, Indianapolis 
Multiple-Use Projects in Develop- 
ment of Water Resources 

W. A. Dexunemer, M. ASCE, Com- 
missioner, U.S. Bur. of Reclama- 
tion, Washington, D. C. 


Storage for Control and Regula- 
tion of Water Supplies in Humid 
Areas 

T. H. Quvuackensusu, U.S. Soil 
Conservation Service, Washington, 
DA. 

Modern Equipment Tech- 
niques in Relation to Irrigation 
and Drainage Construction 

Ek. A. Braker, Supervisor of Sales 
Eng., Construction Equipment 
Div., International Harvester Co., 
Melrose Park, TIl. 


Sanitary Engineering 
Division 
9:30 a.m. Bal Tabarin Room 
Refuse Disposal and Air Pollution 


Presiding: Ray E. Lawrence, Vice-Chair- 
man, Exec. Committee, Sanitary Engi- 


neering Div. 


9:30 Design and Construction of Chi- 


January 1958 « 


cago Incinerators 


CIVIL ENGINEERING 


4 
< 
| 
| 
| 
| 
2 
2 


TuHeopore C. Eppic, Supt., Bur. of 
Sanitation, Chicago. 


10:15 Refuse Incineration Practice 


SAMUEL M. CrarKe, M. ASCE, 
Partner, Greeley and Hansen, Chi 


cago. 


11:00 Techniques and Results of Air 


Pollution Studies 

Aucusr T. Rossano, Chief, State 
and Community Services, Commu- 
nity Air Pollution Program, U.S. 
Public Health Service, Cincinnati, 
Ohio 


FACULTY ADVISERS 
CONFERENCE 
Friday Morning, Feb. 28 


9:00 a.m. Room 107 


Presiding: Thomas Stelson, Member, 
Committee on Student Chapters 


9:00 Outline of Conference Objectives 


Stecson, J.M. ASCE, 
Member, Committee on Student 
Chapters. 


9:15 Remarks by Louis R. Howson, 


President ASCE 


9:30 Activities of the Society Through 


FRIDAY ALL-DAY FIELD TRIP 
Feb. 28 
Dresden Nuclear Power Plant 


Departure: 8:15 a.m. from Sherman 
Hotel by bus. 
Return: 5:00 p.m. to Sherman Hotel 
by bus. 
Fifty miles southwest of Chicago, 
one of the most exciting peacetime 
episodes of this atomic age is tak- 
ing place. The largest all-nuclear 
plant under way in this country is 
now rising where the historic Kan- 
kakee and Des Plaines Rivers meet 
to become the busy Illinois River 
link in the Lakes-to-Gulf Water- 
way. Here the energy of the mys- 
terious atom will be harnessed to 
add 180,000 kw to northern Illinois’ 
expanding reservoir of electricity. 
The Dresden Station, which is a 
cooperative enterprise of the Nu- 
clear Power Group, Inc., is to be 
completed and in service in 1960. 
Commonwealth Edison Company 
will own and operate the station. 
Registration: At the Convention 
registration desk no later than 
5:00 p.m., Wednesday, Feb. 26. 
Notes: No cameras are allowed on 
this trip. Civil engineering as- 
pects of the Dresden Nuclear 
Power Plant are discussed at the 
Construction Division’s Tuesday 
afternoon session and the Power 
Division’s Wednesday afternoon 
session. Structural aspects of nu- 
clear reactor design are discussed 
at the Structural Division’s Tues- 
day afternoon session. 
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Its Board of Direction with Special 
Reference to Student Chapters 
CLARENCE L. EckKeL, M. ASCE, 
Dean, College of Eng., Univ. of 
Colorado, Boulder. 


10:00 Activities of National Headquar- 


ters in Relation to Student Chap- 
ters 

E. S. Kirkpatrick, A.M. ASCE, 
Asst. to the Secretary, ASCE. 


10:30 Report to Faculty Advisers from 


the Committee on Student Chapters 
Emory E. Jounson, M. ASCE, 
Member, Committee on Student 
Chapters. 


11:10 Developing Professional Attitudes 


in Young Engineers 

Epwin H. Gay.orp, Jr., M. ASCE, 
Member, Task Committee on Pro- 
fessional Development. 


STUDENT PROGRAM 


9:30 a.m. G. B. Shaw Room 


Representatives from 44 Student 
Chapters have been invited to par- 
ticipate in a conference to discuss 
subjects of mutual interest. 

Awards will be made for student 


papers. 


FRIDAY MORNING FIELD 
TRIPS 


Feb, 28 


Portland Cement Assn. 
Labs., Skokie, Ill. 


Departure: 8:30 a.m. from Sher- 
man Hotel by bus. 
Return: 12:00 noon to Sherman 
Hotel by bus. 
The research and development 
facilities of the Portland Cement 
Association at Skokie, Ill., are the 
largest and the most completely 
equipped laboratories in the world 
devoted exclusively to research in 
cement and concrete. 
Located about 20 miles north of 
Chieago’s Loop, the Skokie Lab- 
oratories at present contain about 
100,000 sq ft of floor space, initially 
occupied in 1949, The original cost 
of buildings and equipment was 
$3,000,000. 
Expansions to plant and equipment 
are now under way at an additional 
cost of $2,750,000. These exten- 
sions, consisting of a structural lab- 
oratory and a fire research labora- 
tory, will provide another 60,000 
sq ft of floor space. Scheduled for 
occupancy in the first quarter of 
1958, the new facilities will be de- 
voted to work in the structural and 
fire research fields. 
Cost: Round trip bus fare, $0.75. 
Registration: At Convention regis- 
tration desk not later than 5:00 
p.m., Wednesday, Feb. 26. 


Public Works Development 
in Chicago 


Departure: 8:45 a.m. from Sher- 
man Hotel by bus. 


Return: 12:15 p.m. to Sherman 
Hotel by bus. 


To inspect the following public 
works projects: 


Central District Filtration Plant 

This filtration plant, anticipated to 
cost some $90,000,000 when com- 
pleted, will have a capacity of 
960,000,000 gal per day and will 
provide filtered water for 3,000,000 
people. It is being built in Lake 
Michigan just to the north of the 
Navy Pier in a site 61 acres in area, 
which was reclaimed from the bed 
of Lake Michigan by enclosing it 
with a dike, and later dewatering. 
Congress Street Expressway 

Congress Street Expressway is one 
of the most modern to be built any- 
where in the United States. It ex- 
tends from the Lake Front west- 
ward to the city limits, for a dis- 
tance of 8 miles. An average of 
84,437 vehicles used the superhigh- 
way each day during its first year. 
The facility when completed to the 
city limits will cost $100,000,000. 
It will incorporate a two-track 
rapid transit facility in the median 
strip between the two roadways, 
which will cost an additional 
$20,000,000. 

Calumet Skyway Toll Bridge 

This superhighway consists of a 
high-level fixed bridge over the 
Calumet River in the vicinity of 
100th Street, together with ap- 
proaches to the bridge from the 
southeast and northwest. The total 
length of the bridge and its ap- 
proaches is approximately 7 miles. 
The project is about 80 percent 
finished, and is anticipated to be 
opened to traffic early in the sum- 
mer of 1958. It will cost about 
$101,000,000 when completed. 
City of Chicago Parking Facilities 

In 1953 Chicago embarked on a 
$50,000,000 program financed from 
revenue bonds. To date 11 struc- 
tures and more than 30 surface lots 
have been built at an expenditure 
of $30,000,000. A further phase of 
the program is under way includ- 
ing 5 deck structures and some 36 
parking lots in outlying communi- 
ties. Use was made of both ramp- 
type and hoist-type structures. 
Short stops will be made at a few 
of these structures to illustrate the 
operation of the facilities. 


Cost: Round-trip bus fare, $1.25 


Registration: At Convention regis- 
tration desk not later than 11:00 
a.m., Thursday, Feb. 27. 


Notes: The public works projects 
inspected on this trip are dis- 
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cussed at the Construction Di- 
vision’s Tuesday afternoon  ses- 
sion, the City Planning and 
Highway Divisions’ Wednesday 
afternoon joint session, the Sani- 
tary Engineering Division’s 
Thursday morning and afternoon 
sessions, and the Soil Mechanics 
and Foundations Division's 
Thursday afternoon session. 


Northwestern Univ. Truss- 
Bridge Research Project 


Departure: 8:00 a.m. from Sherman 
Hotel by bus. 


Return: 11:30 a.m. to Sherman 
Hotel by bus. 


A 100-ft truss bridge has recently 
been erected on the campus of 
Northwestern University in Evans- 
ton to permit structural research 
under controlled conditions. The 
structure is designed to simulate 
both railroad and highway bzidge 
loadings. 

The bridge rests on concrete cais- 
sons extending 80 ft to hardpan. 
Hydraulic cylinders of 150-ton 
capacity each are located at the 
truss panel points and are con- 
nected to reinforced concrete cais- 
sons also extending to hardpan. 
Deflections of the structure will 
be determined by an_ optical 
measurement system. 

This research project is being 
sponsored by the Association of 
American Railroads, the Corps of 
Engineers, and the U. S. Bureau 


of Public Roads. 


WOMEN’S PROGRAM 


Monday, Feb. 24 

Social Period, 9:00 to 11:00 a.m., 
Gold Coast Room. 

Get Acquainted Party, in evening, 
with husbands. 


Tuesday, Feb. 25 

Social Period, 9:00 to 11:00 a.m., 
Gold Coast Room. 

Luncheon at the Lake Shore Club, 
1:00 p.m. Bus leaves Hotel Sher- 
man at 12:30 p.m. Original char- 
acter sketches by Harriot Allen, 
Northwestern University School 
of Drama. 


Wednesday, Feb. 26 


Social Period, 9:00 to 11:00 am.. 
Gold Coast Room. 

Luncheon with Husbands 

Cocktail Party and Dinner Dance, 


in evening, with husbands. 
Thursday, Feb. 27 


Meet in Women’s Headquarters, 
8:45 a.m., Gold Coast Room. 


Brunch on “Top of Rock,” Pruden- 
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TRIPS 


Feb. 28 
Cost: Round-trip bus fare, $1.25. 


Registration: At Convention regis- 
stration desk not later than 5:00 
p. m. Wednesday, Feb. 26. 


Northwestern Univ. Truss- 
Bridge Research Project 


Departure: 1:15 p.m. from Sherman 
Hotel by bus. 


Return: 4:45 p.m. to Sherman 
Hotel by bus. 


See similar trip Friday morning for 
details. 


Portland Cement Assoc. 
Labs., Skokie, Ill. 


Departure: 1:00 p.m. from Sher- 
man Hotel by bus. 


Return: 4:30 p.m. to Sherman 
Hotel by bus. 


See similar trip Friday morning for 
details. 


Public Works Development 

in Chicago 

Departure: 1:30 p.m. from Sher- 
man Hotel by bus. 

Return: 5:00 p.m. to Sherman 
Hotel by bus. 

See similar trip Friday morning for 

details. 


tial Building, 9:00 to 11:00 a.m. 

Open House, 8:00 p.m., Skyline 
Terrace Room. Entertainment by 
Lillian Smith, Swedish Comedi- 
enne. 


Friday, Feb. 28 


Social Period, 9:00 to 11:00 a.m.. 
Gold Coast Room. 


FACULTY ADVISERS 
CONFERENCE 


Friday Afternoon, Feb. 28 
2:00 p.m. Room 107 
Presiding: Emory E. Johnson, M. ASCE, 


Member, Committee on Student Chap- 
ters 


2:00 Student Chapter Operation, an 


open discussion of Student Chap- 
ter programs 


SESSIONS OF THE BOARD 


The ASCE Board of Direction will 


be in session at the following times: 
Monday, Feb. 24, 9:00 to 5:00 
Tuesday, Feb. 25, 9:00 to 5:00 


FRIDAY AFTERNOON FIELD 


CONVENTION COMMITTEE 


Frank W. Edwards, General Chairman 
John A. Logan, Vice Chairman 
Hl. Sommerschield, Vice Chairman 
Ralph B. Peck, Central Ill. Chairman 
Allen R. Boudinot, Tri-City Chairman 
Louis A. Bacon, General Secretary 


Finance Committee 


A. L. R. Sanders, Chairman; Norman F. 
Brunkow, LeRoy H. Cather, Theodore 
W. Van Zelst, Clifford H. Westcott 


Hotel Committee 


Thomas Kk. Breitfuss, Chairman 


Rooms Subcommittee 


Paul H. Kaar, Chairman; James B. 
Thompson, Thomas W. Spilman 


Facilities Subcommittee 
Robert L. Hall, Chairman; Carlos G. 
Bell, Jr., E. 1. Fiesenheiser 


Program Committee 
Robert B. Banks, Chairman 


Technical Program Subcommittee 

Fivind Hognestad, Chairman; Leonard 
A. Carlson, E. Montford Fucik, Walter 
EK. Hanson, J. O. Osterberg, E. J. Ruble 


Social Program Subcommittee 
John Gnaedinger, Chairman; Kenneth 
L. DeBlois, Robert B. Mack, Edward 
Mangotich, Charles H. Welker 


Tours Subcommittee 
Seng-Lip Lee, Chairman; Kenneth F. 
Lehmann, J. E. Linden, George I. 
Vitti, Dick Van Gorp 


Public Relations 
John G. Duba, Chairman 


Attendance Subcommittee 

James C. Fitch, Chairman; R. Dean 
Collins, Robert F. Erickson, Jr., Wil- 
liam J. Hall, William T. Hooper, Jr., 
Bruce M. Johnson, Harold L. Koenig 


Publicity Subcommittee 

Albert L. Tholin, Chairman; Jessee R. 
Anderson, Jr., Edward E. Bauer, Au- 
gust P. Rinell, Paul C. Sandy, John 
W. Weber 


Civic Clubs Subcommittee 
Robert L. Kennedy, Chairman; William 
J. Bauer, John Slattery 


Reception Committee 


Virgil E. Gunlock, Chairman; Murray 
Blanchard, Ellis Danner, Wilford W. 
DeBerard, J. R. Gardner, F. G. Gordon, 
Cecil J. McLean, Carl A. Metz, Thomas 
M. Niles, L. S. Pappmeier, Howard F. 
Peckworth, John F. Seifried 


Registration Committee 


Raymond §S. Knapp, Chairman; Donald 
C. Davis, John L. Donoghue, John G. 
Hendrickson, Jr., Orlando Irwin, 
Barry M. Kostenko, Walter D. Linzing, 
Charles F. MacNish, William H. Munse, 
Jr., George S. Salter, Chester P. Siess, 
James R. Swanson 


Student Activities Committee 


Benjamin A. Wasil, Chairman; Edward 
H. Coe, Edwin H. Gaylord, Jr., Wallis 
S. Hamilton, Richard W. Heil, Paul 
E. Langdon, John C. Seeger, Jr., Fred 
T. Wiesinger 


Women’s Program 


Mrs. Virgil E. Gunlock, Chairman; Mrs. 
Robert B. Banks, Mrs. Thomas K. 
Breitfuss, Mrs. John G. Duba, Mrs. 
Frank W. Edwards, Mrs. William J. 
Edwards, Mrs. E. Montford Fucik, Mrs. 
L. R. Howson, Mrs. John A. Logan, Mrs. 
Carl A. Metz, Mrs. William H. Munse, 
Mrs. Cecil J. McLean, Mrs. L. S. Papp- 
meier, Mrs. Howard F. Peckworth, Mrs. 
A. L. R. Sanders, Mrs. Chester P. Siess, 
Mrs. H. F. Sommerschield, Mrs. Theo- 
dore Van Zelst, Mrs. Charles H. Welker 
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With a pre-kick-off total of over a mil- 
lion dollars reported, the fund-raising 
campaign for the United Engineering 
Center is under way. Dr. Mervin J. 
Kelly, general chairman of the industrial 
campaign, made this encouraging an- 
nouncement to over a hundred presi- 
dents and chairmen of the boards of the 
nation’s leading industries and businesses 
gathered at a dinner at the Waldort- 
Astoria on November 21. He told the 
group that it has a special obligation to 
handle the giving at the top level of 
management. 

Ralph J. Cordiner, president of Gen- 
eral Electric, stated that one out of 
every eight of his company’s employees 
is a technical graduate; that the $5 mil- 
lion set up as industry’s share is wise 
and proper; and that his company will 
do more than its share. “I consider it a 
duty to speak in favor of the center,” 
stated Alfred P. Sloane, Jr., formes 
chairman of the Board of General Mo- 
tors, but he warned, “Make the building 
big enough.” Pointing out that the Sput- 
niks already had expressed his personal 
views, Donald A. Quarles, Deputy Sec- 
retary of Defense, stated that the Pen- 
tagon views the Engineering Center as 
important to the welfare of our coun- 
try. Dr. James R. Killian, Jr., until a 
few weeks ago president of MIT, and 
now at the White House as coordinator 
of the nation’s missiles program, added 
his enthusiastic endorsement to the Cen- 
ter which he characterized as a practical 
and bold move. Former President Her- 
bert Hoover’s “sermon” to the indus- 
trialists is reproduced in its entirety as 
an article in this issue. It is good read- 
ing for all of us. 


Facilities for 22 Engineering 
Organizations 


The site for the Center, the entire 
block front between 47th and 48th 
Streets, on the west side of United Na- 
tions Plaza, has been purchased for $2,- 
700,000, and title to the last parcel of 
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Fund Raising for United Engineering Center Starts 


3,500 sq. ft will be taken July 1, 1958 
During the early part of 1957 space 
planning was started with the five 
Founder Societies—the American Insti- 
tute of Chemical Engineers has become 
a Founder Society—and with the follow- 
ing 17 associates of the United Engineer- 
ing Center: 
American Institute of Industrial Engi- 
neers, Inc. 
American Rocket Society, Inc. 
American Institute of Consulting En- 
gineers 
The American Society of Refrigerating 
Engineers 
The American Water Works Associa- 
tion 
The Society of Naval Architects and 
Marine Engineers _ 
Illuminating Engineering Society 
American Society of Heating and Air- 
Conditioning Engineers, Inc. 
The Electrochemical Society, Inc. 
American Welding Society, Inc. 
Society of Motion Picture & Television 
Engineers 
Welding Research Council 


Chairman E. R. 
Needles, of ASCE 
Member Giving Pro- 
gram, displays ar- 
chitectural model of 
twenty-story United 
Engineering Center. 
Extension of tower 
to the right is con- 
templated when 
growth requires 
more space. 


Iingineers Council for Professional 
Development 

Engineers Joint Council 

Ingineering Index, Inc. 

\merican Standards Association 

The Municipal Engineers of the City 
of New York 


The combined membership in these 
societies reaches 250,000. 

Studies to date indicate an immediate 
need for about three times the usable 
space currently available in the Engi- 
neering Societies Building. As visualized 
now, the building will be a twenty-story 
air-conditioned tower superimposed on 
lower structures with landscaped sur- 
roundings. In addition to facilities for 
performing present functions, there will 
be space for engineering meetings, din- 
ing rooms, a cafeteria, enlarged library 
space for ex- 


and publieation functions; 
hibits that will interpret engineering to 
the general public; and an Engineering 
Hall of Fame. These requirements in- 
dicate a need for about 188,000 sq ft of 


(Vol. p. 43) 75 


; 
| 
> 
\ 
F 


additional 59,000 
for elevators, mechanical equip- 


usable sp: Plus an 
sq ft 

ment, and hallways—a total area of 
ibout 250,000 sq ft. 
eived no one can say for sure what the 


Until bids are re- 


ost of the building will be, but it is 
expected that the cost will not exceed 
$30 per sq ft. that is, about $7.5 million 
With the cost of the land added, the 
total becomes about $10 million, which 
is the goal of the fund-raising campaign 
UET, Ine., ear- 


real estate purposes and 


Present assets of 
marked for 
estimated proceeds from the sale of the 
present building and site, will provide $2 
From the members of the socie- 
ties, $3 million is expected, and from 
industry and business, $5 million mor 


Charles F. Kettering, Hon. M. ASCE, 


has accepted the post of honorary chair- 
man of the Member Giving Program, 
which will be conducted on a voluntary 
Richard 
I. Dougherty, general chairman; Enoch 
R. Needles, ASCE chairman; August B 
Kinzel, AIME chairman; Wilham F 
Rvan, ASME chairman; Lester Gold- 
smith, AIEE chairman; and 8. R. Wirk- 
patrick, AIChE chairman. Quotas have 
been set for each society, based on thei 


basis. Associated with him are, 


membership and dues receipts, with 
ASCE’s share put at $800,000. Each so- 
Member 


working out a program that will be 


ciety’s Giving Committees 
suited to the particular needs of 
society. It is anticipated that the asso- 
ciate societies also will join in the mem- 


ber-giving Campaign 


Research Prizes to Be Presented at Chicago Convention 


One of the pleasant features of the 
Chicago Convention will be the presen- 
tation, at one of the luncheon meetings, 
of the Society’s 1957 Research Prizes. 
The three 
$100 and an appropriate Certificate of 
Award, will go to Mikael J. 
consultant to the Soils Division of the 


prizes, each consisting of 


Hvorslev, 


Bruce Johnston 
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Waterways Experiment Station at Vicks- 
burg. Miss.: Bruce G. Johnston, professor 
of civil engineering at the University of 
Michigan; and Lorenz G Straub, head 
of the civil engineering department at 
the University of Minnesota. All ar 
members of ASCE 

Dr. Hvorslev has been at the Wa- 
terways Experiment Station since 1946 
serving as consultant on soil mechanics 
ind foundation problems in the United 
States, Panama, Alaska, and Greenland 
Prior to 1946, he was a research fellow 
it Harvard University, and research en- 
gineer for the ASCE Soil Mechanies and 
Foundations Division on the preparation 
of a 520-page volume that was distrib- 
uted by Engineering Foundation. Earlies 
he visited European hydraulic labora- 
tories; did research in Austria and Den- 
mark; and for twelve vears (1921 to 
1933) worked on the design and con- 
struction of dams and hyvdroe lectric and 


water supply projects on the Pacific 


Lorenz Straub 


January 1958 


Coast and Colombia native of 
Denmark, he has been a U.S. citizen 
snee 1929. He graduated from the Danish 
Institute of Technology in 1918, and re- 
ceived his doctorate im technology from 
the Vienna Institute of Technology in 
1936 

Dr. Johnston is currently on 

ive of absence from the University. of 
Michigan, where he has been prof ssor of 
While on 
leave he has an office at the University 

Florida 


time and also working on the prepara- 


engineering since 1950 
where he is lecturing part 
Design 


tion of a “Guide to Column 


Specifications” for Column Research 
chairman Be- 


Michi- 


gan, Dr. Johnston was for some vears d 


Couneil, of which 


fore going to the 


rector of the Fritz Engineering Labora- 
aft Lehigh University He received 
his early engineering training the 
University of Tllinois and later did 
graduate and research work at Lehigh 
University. He has 
James R. Croes 
Medal for his investigations in the field 
initially with Inge Lyse and 


and at Columbia 


twice received the J 


ol torsion 
twenty vears later for work carried out 
with Dr. F. A. Chang. He has acted as 
consultant to various governmental agen- 
cies, including the Federal Civil Defense 
Administration, in the field of analysis 
and design of shock loaded structures 

Dr. Straub is professor and head of 
the department of civil engineering at 
the University of Minnesota and, Iso 
Anthony Falls Hvy- 


draulie Laboratory, which he originally 


director of the st 


planned and generally supervised in de- 
1936-1939. He 


holds four degrees from the University of 


sign construction, 
Illinois, receiving his Ph.D. in structural 
engineering in 1927. As first of the So- 
ciety’s Traveling Fellows, he spent two 
vears (1927-1929) at various. technical 
Germany, 


universities, particularly in 


and visited notable hydraulic engineer- 
ing works abroad. His earlier professional! 
work included positions as design en- 
gineer for the Burns and McDonnell En- 
gineering Company; hydraulic engineer 
for the Corps of Engineers; and a num- 
ber of different academic and adminis- 


trative positions at the Univers'ty of 
Minnesota. He has been on leave from 
the university at various times on spe- 
cial scientific undertakings and on major 
hydraulic engineering projects. Dur:ng 
the war vears he was attached to the 
National Defense 


coordinate scientific research and devel- 


Research Council to 


opment work on undersea warfare ord- 
nance and rocket weapons, for which he 
received) Army and Navy commenda- 
tion. He is past-president of the Inter- 
national Association for Hydrauhe Re- 
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Participation in Mead 
Prize Competition Urged 
By means of a circular letter recently 
sent to the secretaries of all Local Sec- 
tions and Branches, Junior Members are 
being reminded that a new Mead Prize 
Competition is open. This vear’s topic 
“What Procedures Can Be Used in Ne- 
Services to 
Price Ba- 
sis’’—is especially timely in view of the 


gotiating for Engineering 


Khminate Competition on a 


Society's interest in eliminating the se- 
lection of engineers solely on the basis of 
price. The views of vounger members on 
the subject are eagerly sought. 

In addition to the 
tributing to a subject of interest to the 


satisfaction of con- 


entire profession, the winner will receive 
a cash prize of $100 and an engraved 
certificate. The rules are simple. Papers 
must not exceed 2,000 words, and to be 
contest they 

Local Sec- 


the best 


eligible for entry the 


must be prese¢ nted at some 


tion meeting. Only one paper 
naturally—from each Section can be en- 


tered in the final contest. Each Section’s 


entry must be in the hands of the Execu- 
tive Secretary of ASCE before May 1. 
1958. 

A new Daniel W. Mead Prize for 


handled 


Student Chapters, is also open. This vea 


Students, to be through the 
the student topic is “Ethical Aspects of 


Current Practices the tecruitment 
of Graduating Engineers.” The prize con- 
~sts of $50 in cash and an engraved cer- 


Final 


Society he idquarters by Mav 1 


tifieate entries are also due. at 


Full details of both awards are carried 
in the 1958 Offieral Register, which will 


bye m uled to membe rs 


ASCE Manual on 
Sewers in Review 


In cooperation with the Federation of 
Sewage and Industrial Wastes Associa- 
tions, a committee of the ASCE Sani- 
tary. Engineering Division has been 
working for several years to produce a 
Manual on the Des'gn and Construction 
of Sanitary and Storm Sewers. Some 
idea of its content and scope may be 
gained from the chapter headings: (1) 
Organization and Administration of 
Sewer Projects; (2) Surveys and Investi- 
gations; (3) Quantity of Sanitary Sew- 
age; (4) Quantity of Storm Water; (5) 
Hydraulics of Sewers; (6) Design of 
Sewer System; (7) Appurtenances and 
Special Structures; (8) Materials for 
Sewer Construction; (9) Structural Re- 


quirements; (10) Construction Plans and 
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Specifications; (11) Construction Meth- 
ods; and (12) Sewage and Storm Water 
Pumping Stations 

A limited number of committee manu- 
scripts are now available for review by 
the Society members, as a prerequisite 
to its final acceptance and production. 
This preliminary copy may be borrowed 
for a period not exceeding two weeks, 
the Society paving all postal charges. 
The manual is not authorized for use in 
general practice, but it is sincerely hoped 
that members with a professional inter- 
standards of the 
Practice will 


est in maintaining the 
Manuals of Engineering 
volunteer to examine it and record thei 
Board of Direction 
needs such a record before its final clear- 


opinion of it. The 


ance of the manual. Comments may be 
mailed to the Committee on Preparation 
of a Manual of Practice on Sanitary and 
Design and Construction, 


until March 


Storm Sewer 
at ASCE 
15, 1958. 
For the 
issuing Manuals” of 


headquarters, 


past thirty years ASCE has 
Engineering 
care and de- 


been 
Practice. Attesting to the 
liberation that go into each of these man- 
uals is the facet that only thirty-five of 
them have been approved in the entire 


thirty vears 


J. Waldo Smith Hydraulic 
Fellowship Is Available 


Student Chapter members wishing to 
continue their studies in hydraulics may 
want to take advantage of the J. Waldo 
Smith Hydraulic Fellowship for the 1958- 
1959 school year, which was announced 
by the Board of Direction at the An- 
nual Convention in October. The fellow- 
ship carries a cash stipend of $1,500, pay- 
able October 1, plus such additional 
funds (to a total of $2,000) as may be re- 
quired for physical equipment connected 
with the research. 

It should be 
scope of the fellowship is restricted to 
research in the field of experimental hy- 
draulies as from purely 
“theoretical hydraulics.” This means that 
emphasis is to be placed on practical 
experiments for the purpose of advancing 
knowledge of the laws of hydraulic flow, 
rather than on “the type of research 
which proceeds on the theory of mathe- 
matical analysis based on assumptions of 


remembered that the 


distinguished 


unknown validity.” In other words, the 
purpose of the research is to test current 
assumptions and to develop a better un- 
derstanding of fluid flow. 
Applicants for the J. Waldo 


Smith 


Fellowship must be less than 30 years 
old and, preferably, Junior Members of 
the Society. They should include copies 
in triplicate of a summary of their train- 
ing, experience, and personal data, to- 
gether with a recent photo and an out- 
line of the proposed research project; 
three copies of a letter from the depart- 
ment head appraising their qualifica- 
tions for the project; a transeript of their 
academic record; and a letter from a 
dean or similar officer certifying that the 
applicant is eligible for full-time gradu- 
ate study and that the proposed project 
has administrative approval. 

Applications are to be submitted 
through the appropriate faculty officer, 
who will submit them to the Executive 


Secretary. 


Otis Gouty Joins ASCE 
Headquarters Staff 


Otis D. Gouty, J.M. ASCE, former en- 
gineer with the Central States Pipe 
Lines Division of the Socony Mobil Oil 
Co., at Wichita, Kans., has joined the 
ASCE headquarters staff in New York 
City as Assistant to the Secretary. A 
native of Kansas City, Mo., Mr. Gouty 
was graduated from the University of 
Kansas in June 1957 with a B.S.C.E. de- 
gree. Active in Student Chapter work, 
he received the Kansas Section’s annual 
award for outstanding senior. He was also 


Otis D. Gouty 


elected to Sigma Tau and Tau Beta Pi, 
national honorary engineering frater- 
nities. He served in the U.S. Air Force 
during the Korean War before entering 
college. 

In his work for the Society Mr. Gouty 
will be primarily concerned with the 
Student Chapters and Local Sections. 
His home is in suburban Yonkers, N.Y. 
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Kansas City Section Is Host to 
Large Highway Conference 


Highway officials from fifteen states 
and others interested in the nation-wide 
highway program heard many phases of 
freeway development discussed at a 
timely and ambitious highway confer- 
ence sponsored by the Kansas City Sec- 
tion. The conference, which took place 
in Kansas City on November 7 and §8, 
was attended by more than 600. 

Many of the talks covered recent 
progress and developments in freeway 
construction. Others emphasized _ the 
need for public education in carrying 
out the highway program. Prominent 
among the speakers in the latter cate- 
gory was Maj. Gen. Louis W. Prentiss 
(ret.), executive vice-president of the 
American Road _ Builders 
General Prentiss urged an educational 
program to convince persons bypassed 


Association 


by the new highways that their towns 
will not “wither and die on the vine.” 
“Limited General 
Prentiss said, “have invariably rejuve- 
nated the bypassed town, cured its dis- 
ease of traffic paralysis, opened the 
streets to people who want to be in 
the town—not passing through it—and 
have brought the merchants greate: 
prosperity by facilitating shopping in 
the local stores.” He also said that the 
new system of highways means reduced 


access bypasses,” 


vehicle-operating costs, new jobs, better 
national defense, and growth of both res- 
idential and industrial areas. 

W. A. Bugge, director of highways fo: 
the state of Washington and president 


of the American Association of State 
Highway Officials, appealed to the en- 
gineers to take the lead in support of 
the highway program and of the high- 
way departments that are carrying out 
the program. Otherwise, he said, the fed- 
eral government could dominate the 
road picture, and instead of the pro- 
gram’s being a “cooperative project of 
the states and federal government, it 
would be a highway program dominated 
The best 


way to strengthen the highway depart- 


by a single central agency.” 


ments, he advised, is to build them up 
with outstanding personnel so that they 
can do the job the people want them 
to do. 

The problem of right-of-way acquisi- 
tion in the highway program was dis- 
cussed by Robert L. Hyder, chief coun- 
sel for the Missouri State Highway Com- 
mission, in a paper read by G. P. 
Hayes, of Mr. Hyder’s office. One of the 
major problems, according to Mr. Hy- 
der, is to prevent speculation and profi- 
teering in the sale of right-of-way land 
“In all cases where there has been an ex- 
change of property within the past year 
he said, “we make a special investiga- 
tion to determine whether or not the 
sale is bona fide or whether there is an 
attempt at speculation involved.” 

Among others taking part in the con- 
ference were Philip KE. Geissal, chief 
engineer for Kansas City; 
Trueblood, regional planning 


planning 
Darel L. 
engineer for the Bureau of Publie Roads 


Battery of distinguished speakers addressing Kansas City Section’s Highway Con- 
ference includes (left to right) Frank E. Bleistein, office engineer for Howard, 
Needles, Tammen & Bergendoff, Kansas City: G. P. Hayes, assistant to chief counsel, 
Missouri State Highway Department; Glenn C. Richards, commissioner of the De- 
partment of Public Works, Detroit, Mich.; Harold E. Olson, Minnesota State Highway 
Department; and R. L. Peyton, research engineer for the Kansas State Highway 


Department. 
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Mahoney, 
chief planning engineer for Howard, 
Needles, Tammen & Bergendoff: W. W. 
Fryhofer, regional design engineer for 
the Bureau of Pubhie Roads, Robert H. 
Sheik, engineer for the Ohio Department 
of Highways; S. E. Ridge of the Bureau 
of Puble Roads, Washington; Frank 
I. Bleistein, office engineer for How- 
ard, Needles, Tammen & Bergendoff; 
R. L. Peyton, research engineer for the 
Kansas Highway Department; 
Harold E. Olson, engineer of roadside 
development for the Minnesota High- 
way Department, St. Paul; and Glenn 
C. Richards, commissioner of the Depart- 
ment of Public Works, Detroit, Mich. 


at Kansas City; George T. 


State 


Translations from 


Russian Available 


Since the advent of Sputnik the trans- 
lation department of the Engineering So- 
cieties Library has noted a substantial 
increase in inquiries from American en- 
gineers and firms interested in transla- 
tions of Russian technical publications. 
Today more and more translations of 
{ussian technical and scientific material 

particularly some of the more recent 
publications are becoming available. 
The Library directs inquiries to the ap- 
propriate man or. organization from 
whom existing translations are obtain- 
able. When no existing translation of a 
particular technical item can be found, 
the Library will, on order, translate it 
correctly into idiomatic English. 

There is also increasing demand for 
more up-to-date abstracting and index- 
ing of original Russian technical and en- 
gineering information not necessarily 
translated as vet. The Engineering Index 
Service, which indexes the engineering 
publications received by the Engineering 
Societies Library, is expanding its cov- 
erage of Russian publications. In con- 
trast to the period immediately follow- 
ing World War II, the Russians are mak- 
ing their technical publications much 
more readily available. They have ex- 
pressed great interest in the Engineering 
Societies Library in enlarging existing 
exchange arrangements, whereby the Li- 
brary sends them the publications of its 
four Founder Societies for equivalent 
Russian material. This exchange is of 
great benefit to America, and will be 
further developed. 

Inquiries may be directed to Ralph 
Hf. Phelps, Director, Engineering Socie- 
ties Library, 33 West 39th Street, New 
York 18, N. Y. 
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Craven, professor of physics at the Uni- 
versity of Tennessee, explained what 


Tennessee Valley Section Has Ambitious Annual Meeting jhe spuiniks wo. The. interesting 


tour took in the laboratories and engi- 


Albert S. Fry, wise in the ways. of eph B. Kingsolver was presented with a neering facilities on the University of 
Society programs, has been widely Life Membership certifieate by G. O T campus, the Armory-Field 
praised for the sucéess of the Tennesses Wessenauer. He has been with the TVA sat and the new Knoxville sew- 
Valley Section’s annual meeting, of since 1934. age osal plant. At the armory, which 
which he was chairman. The other mem- Some fifty stalwarts braved henvy is under construction, Dewey Tucker, 
hers of the general committee were Di rain on Saturday to take advantage of of the Tucker Steel Co.. described the 
Ii. S. Fabian, co-chairman, and James the inspection tours that had been ar- fabrication and erection of the giant 
Smallwood and Charles Durfee. Held ranged, The morning got off to a good roof trusses, and John Neely explained 
at Knoxville on November 15 and 16, start with a breakfast, at which C. S the provisions for future expansion. 


the meeting proved a venture in big- 


time programming that actually paid 
off. The total attendance of 350 repre- 
sented some 40 percent of the Section’s 


assigned membership, in contrast to. th 


3 percent of the total membership now 


attending Society Conventions, 
From ASCE President Louis R. How- 


son, honor guest and featured spe ake r 
at the Fridav luncheon, on down to a 
new member of ASCE, it was the con- 
sensus that it “was the kind of meeting 


that draws young engineers.” At least 


five engineers, not members of the So- 


ciety, came to hear papers that inter- 
ested them, And there were many oth- 
rs, Some not even engineers, who were 


ittracted by the exceptional publicity 
that Kdward Nowakowski and his com- 
mittee obtained for the meeting in the 
press and on TV. 


Prominent on the program for the Tennessee Valley Section’s annual meeting were 
(front row) Chairman Albert S. Fry, chief of the Hydraulic Data Branch of 
the TVA; ASCE President Louis R. Howson; Don H. Mattern, ASCE Director for Dis- 
trict 10 and chief of the Project Planning Branch of the TVA; and George K. Leonard, 
chief engineer of the TVA. In back row are Section President Henry C. Peeples; 
Robert A. Monroe, chief design engineer for the TVA; Henry T. Lofft, chief construc- 
tion engineer for the TVA; Burgress B. Brier, civil engineer in the Office of the 
Chief Engineer, TVA; and John L. Neely. president of the Knoxville Branch. 


Running concurrently all Friday after- 


noon were six three-hour technical group 


sessions offering 28 speakers and = two 


films. Presiding over five of the sessions 
were the following University of Ten- 


nessee civil engineering — professors: 
Charles R. Walker, structural session ; 
Harry H. Ambrose, hydraulics; E. Clark 
Shreve, highways; Flovd C. Larsen, san- 
itarv; and Henry B. Aikin, surveying 
and mapping. Each of these chairmen 
was responsible for developing the pro- 


gram for his «assigned technical  ses- 


sion, and each did a fine job. The sixth 


session—in the important field of city 


planning—was arranged by Harry B. 
Tour, of the staff of the TVA and a 
member of the Knoxville-Knox County 
Metropolitan Planning Commission, who 
also presided. Something new Ten- 


nessee Valley Section programs was a 


student paper competition, with five stu- 


dents represented in four of the sessions 
and one graduate student in another 


session. 

The buffet-style banquet on Friday 
evening featured a talk by Eugene F. 
Bespalow, vice-president and chief en- 
gineer of the Choctaw Culvert and Ma- 
chinery Company, of Memphis. Mr. Bes- 
palow, who is famous for the photo- 


graphs he has taken on business and 
pleasure trips all over the world, held 
an enthralled audience with his beautiful 
slides and descriptive commentary. Jos- 


Winners in the student prize paper competition are (in usual order) Horace Beckner, 
William T. Medley, Joseph P. Thomas, and Frank D. Stansberry. ASCE Contact Mem- 
ber Franklin Pitcher (at far right) made the awards during the Friday banquet. 
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ASCE QUARTERLY ENGINEERING 
SALARY INDEX 


Consulting Firms 


Ciry CURRENT Last (QUARTER 
Atlanta 1.11 1.11 
Baltimore 1.11 1.10 
Boston 1.13 1.13 
Chicago 1.26 1.12 
Denver 1.19 1.14 
Houston 1.08 1.08 
Kansas City 1.14 1.11 
Los Ange'es 1.16 1.16 
New York 1.17 1.17 
Pittsburgh 0.93 0.91 
Portland 1.15 1.15 
San Francisco . 118 1.21 
Seattle ‘ 1.07 1.07 


Highway Departments 


{EGION CurRENT Last QuARTER 

I, New England 0.88 0.88 

II, Mid. Atlantic 1.15 1.12 

III, Mid. West 1.24 1.19 

IV, South . 1.02 1.05 

V, West 0.96 0.96 

VI, Far West 1.15 1.12 
Figures are based on salaries in effect as of 
Nov. 15, 1957. Base figure, the sum of Federal 
Civil Service, G. S. Grades 5, 7, and 9 for 
1956. is $15,930 


ASCE Membership as of | 
December 9, 1957 


Members 


Associate Members ....... 13.255 
Junior Members ..... 
Honorary Members .. - 46 
40,930 
(Dec. 10, 1956 ..... 39.715) 


EJC Survey Available 


In 1957 there was a slight reduction 
from the previous year in the overall 
demand for engineer (14.3 percent in 
1956 to 12.1 percent in 1957). This is one 
of the findings of a recent survey of the 
1957 demand for engineers conducted by 
the Engineering Manpower Commission 
of Engineers Joint Council and released 
in its Report No. 108. The report also 
shows that the upward trend in acces- 
sions (hires minus losses) was not main- 
tained. 

Since 1951 EJC has conducted annual 
studies to determine trends in the de- 
mand for engineering graduates. The 
present survey—Part I—includes _re- 
sponses from industrial firms and gov- 
ernment agencies contacted through a 
list organized and maintained by the 
EMC. Data collected from a_ special 
sampling will be reported in Part IT at 
a later date. Part I sells for $1.00, and 
is available from EJC at 29 West 39th 
Street, New York 18, N. Y. 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the fifth of the month preceding date of publication) 
y g Pp 


The Akron Section honored its new life 
members—F. W. Stafford, A. R. Seese, 
and M.S. Raudebaugh, Sr.—at a re- 
cent meeting. The featured talk dealt 
with the manufacture of grinding wheels 
and other products of the Carborundum 
Niagara Falls. Featured 
speaker was Don Foot, on the staff of 


Company of 
the company 


Slated to head the Juneau Branch oi 
the Alaska Section for the coming yea 
are Felix J. Toner, president; R. J. De- 
LaHunt, vice-president; and B. V. Chat- 


field, secretary-treasurer 


Members of the Arizona Section hiay« 
proved that they can mix business and 
pleasure. The occasion was the Section’s 
annual fall meeting, held in Phoenix 
November 15-16, with over 230 engineers 
present. Garvin Dyer, president of the 
National Society of Professional Engi- 
neers, started the meeting with a talk on 
the current aims of the society. Krafft 
A. Ehricke, 
Director of Convair 
Diego, Calif., supplied adventure and ex- 
citement by deseribing “The Explora- 
tion of Space by Means of Artificial 
Comets.” At a joint luncheon with the 


assistant to the Technical 


Astronautics, San 


American Association of Engineers on 
Saturday, three members—James_ S. 
Mills, Charles Cavan, and Sid Smyth 

were awarded life membership certifi- 
cates. After Saturday business meetings, 
members and guests gathered for a west- 
ern-stvle Bar-B-Que and dance, which 
was a huge success. The Section will be 
headed by Clarence H. Whalin in the 


coming vear. 
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An interesting and varied agenda drew 
it large crowd to the recent Cleveland 
Section meeting. Coffee speaker was Dh 
Kdmund H. Chapman, chairman of the 
Division of Art and Architecture at 
Western Reserve University, who accom- 
panied his color slides of modern build- 
ings in Mexico and the southwestern 
United States with a running commen- 
tary on trends in contemporary archi- 
He was followed by Bruce A. 
Lamberton, manager of research and de- 
Prepakt 


Company, who discussed various meth- 


tecture 


velopment for the Intrusion 
ods of placing high density concrete for 


ttomie lding 


New officials of the Duluth Section ar 
Robert H 
T. Adams, first vice-president; Leo H 
vice-president; Walter 
and Carl A. Sivert- 


Fredstrom, president; John 
Ibert, second 
Spannaus, secretary 


son, treasurer 


Unhke previous summers, the Hawaii 
Section held a series of outdoor programs 
this year. There were field trips to the 
Kwa Sugar Plantation, the Hawai Ma- 
rine Laboratory on Coconut Island, and 
the Wilson Tunnel 
was also held. Featured speaker at a 
recent meeting was Robert Y. Hudson, 
chief of the Wave Action Section of the 
Waterways Experiment Station at Vicks- 
burg, Miss. Mr. Hudson, who was on a 
tour of duty in connection with the de- 


\ gay family picnic 


sign of breakwaters at Kahului, Maui, 
and Nawiliwili, Kauai, spoke on “Lab- 
oratory Investigations of Rubble-Mound 


sreakwaters.” 


East Coast Branch 
of Florida Section, 
newest ASCE 
Branch, is off to a 
good start at first 
meeting. Its officers 
are H. B. Wright, 
vice-president; Hu- 
bert McDonell, pres- 
ident, Florida Sec- 
tion; W. A. Bellisle, 
president; and W. 
D. Heasley, secre- 
tary-treasurer. 
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A universal problem—city traffie—was 
discussed at a recent Intermountain Sec- 
tion meeting by James Challis. Mr. Chal- 
lis, Salt Lake City traffic engineer, ex- 
progress of 


amined the problems and 


his department 


The Kansas Section recently heard 
Dr. John 8. MceNown, dean of the School 
of Engineering at the University of Kan- 
sas and current chairman of ASCE’s En- 
gineering Mechanics Division, present an 
informative discussion of the functions 
and scope of the Division, and the im- 
portance of engineering mechanics to 
other branches of civil engineering. The 
program was concluded by a question 


period, 


Design features of the second deck 
of the George Washington Bridge wert 
deseribed by Irvine P. Gould, engineer of 
design for the Port of New York Author- 
itv, at the Lehigh Valley Section’s No- 
vember meeting. Difficulties encountered 
in designing the approaches for the lower 
deck are caused primarily by a lack of 
space for access ramps and toll plazas, 
due to existing buildings. The complete 
cost of the project with approaches (the 


costly feature) will be about $185,000.- 
000, 
At the helm of the Junior Member 


Forum of the Los Angeles Section for 
1958 are Louis R. Hovater, president; 
Robert I. Clawson, first vice-president ; 
Rodney P. Lundin, vice-presi- 
dent; James D. Reiter, secretary; and 
Thomas L. Drum, treasurer, New officers 
of the Santa-Barbara-Ventura Counties 
Branch are Sterling Bugg, president, and 
George Conahey, secretary-treasurer, 


second 


An open house and dinner started the 
festivities at the annual meeting of the 
Maine Section’s Vermont Branch. An il- 
lustrated talk on “Modern Trends in 
Steel Construction,” given by T. R. Hig- 
gins, director of research and engineer- 
ing for the American Institute of Steel 
Construction, topped off the evening. 


A highhght of the Maryland Section’s 
November meeting was the presentation 
of life membership certificates to eight 
distinguished members. Honored were 
Walter P. Bloecher, Albert C. Dunn, 
George L. Hall, John C. Heller, Paul 
L. Holland, Ralph K. Linville, Albert W. 
Paine, and John F. Remley. Featured 
speaker at the interesting meeting was 
Charles A. Bowser, assistant commis- 
sioner for technical standards, Federal 
Housing Administration, who explained 
the purposes and recent activities of the 
organization, with emphasis on the en- 
gineer’s role. 
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New Columbia Section officers are (in usual order) Niel F. Meadowcroft, director: 


Edgar R. Smith, first vice-president; Allan T. Gifford, president; E. C. Franzen, 
past-president; and Charles H. Henager, secretary-treasurer. Vice-president Bertram 
W. Hoare was absent when photo was taken. 


The Miami Section played to 
Executive Secretary William H. Wisely 
at its November meeting. Mr. Wisely 
spoke on the “Current Aims and Fune- 
tions of the Society.” Stressing that the 
f the Society 1s to serve its 
described the numerous 
better service is being 


purpose 
members, he 
ways in which 
made available. 


The roster of new Mid-South Section 
officers is as follows: Harold J. Eng- 
strom, president; J. Irby Seay, vice-presi- 
dent; and Earl C. Meserve, secretary- 
treasurer. The Memphis Branch recently 
heard an interesting talk on the planning 
and development of the Kitimat Project 
of the Aluminum Company of Canada, 
by MeNeely DuBose. The speech was 
followed by a sound movie of the entire 
project. New Branch officers are O. L. 
Pickering, president; F. G. Van Brocklin, 
vice-president; and R. E. Hagenhoff, 
secretary-treasurer. An energetic discus- 
sion of ASCE policies relating to pro- 
fessional welfare dominated a_ recent 
Vicksburg Branch meeting. E. P. Fort- 
son, Jr., past-president of the Branch 
and head of a committee investigating 
the matter, reported three conflicting 
views on the adequacy of ASCE action. 
An open debate followed his talk. 


The Billings Branch of the Montana 
Section recently heard an enlightening 
talk on the “Progress of the Interstate 
Highway Program in Montana.” Fea- 
tured speaker was Paul Johnson, district 
engineer for the Montana State Highway 


Commission. 


Top performer at a Nashville 
Section meeting was an electronic brain 


recent 


whose antics and accomplishments were 
applauded by members. The brain, lent 
for the evening by the Life & Casualty 
Insurance Company of Nashville, proved 
a valuable helper in solving engineering 
problems. The brains behind the Section 
for the coming year will be J. Sanders 
Parker, president; Edward M. Dougherty, 
vice-president; Lloyd C. Smith, secre- 
tary-treasurer; and Dan Barge, Jr., and 
Donald A. du Plantier, directors. 


The old and the new were studied at a 
recent National Capital Section meeting, 
when William R. Ganser of the Ameri- 
can Institute of Timber Construction 
spoke on “Wood Rediscovered.” Mr. 
Ganser gave a short survey of wood use 
during the past seventy centuries, and 
discussed some of the new techniques 
and processes which have made it again 
a valuable construction material. Annual 
Section awards were presented to two 
outstanding Student Chapter members 
of the area—Richard A. Haefs, of George 
Washington University, and Bernard P. 
Jenkins, of Howard University. 


The technical and legal problems in- 
volved in water resource development 
and conservation were discussed at the 
Northwestern Section’s November meet- 
ing by Adolf Meyer, consulting hydraulic 
engineer. Following his talk, Mr. Meyer 
answered the questions raised by his 


analysis. 


The spotlight was on prestressed con- 
crete at a recent joint meeting of the 
Pittsburgh Section and the Civil Section 
of the Engineers’ Society of Western 
Pennsylvania. A panel discussion on de- 
velopments in the field was presented by 
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3,000,000 pounds of pressure are concentrated at the 
tower base. This includes the weight of the tower and 


guy lines plus the downward pull of the guy lines. USS 
“‘T-1"' Steel, used in the solid bar legs, carries this load. 


44% smaller legs were possible because of the great 
strength of USS ‘‘T-1”’ Steel. Cost reduction: 15%. 


] 
» 


Steel 


cost 


1,199-foot Tower 


Tus is the new 1,199-ft. WBZ-TV 
transmitting tower near Boston, Massa- 
chusetts. It’s unique because up to the 
838-ft. level its legs are of USS “T-1” 
Steel, a constructional alloy steel so strong 
it made possible significant savings for the 
tower owner. This structure was designed 
and built by Dresser-Ideco for Westing- 
house Broadcasting Co. 

WB2Z’s tower presently supports a 6-bay 
channel 4 antenna, but future plans call 
for it to carry plenty of additional weight; 
pending FCC approval, another 300 feet 
of height will bring it to an ultimate 1,499 
feet. The tower had to be built with the 
strength to accommodate this extra weight 
without the necessity of future structural 
modifications. 

Round, hot-rolled, heat-treated bars of 
USS “T-1” Steel were used for the three 
legs up to the 838-ft. height because this 
alloy steel has nearly three times the yield 
strength of structural carbon steel. It 
therefore enabled Dresser-Ideco to reduce 


United States Steel Corporation, Pittsburgh - Columbia-Geneva Steel Division, San Francisco 
Tennessee Coal & Iron Division, Fairfield, Ala. 


the size of the legs greatly, lowering ship- 
ping weight, welding costs, wind stresses 
and over-all weight and price. For example, 
consider the leg members at the bottom of 
the tower. Cross-sectional area of these 
“T-1” bars is only 56% of the area re- 
quired with the usual structural carbon 
steel, resulting in a 44% material savings. 
Also saved: the cost of hot forging and 
machining, since carbon bars of the size 
required for the biggest members are too 
large to be produced economically by hot- 
rolling. Altogether, the builders estimate 
that “T-1” Steel cut the cost of this tower 
by 15%, 

For more information on USS “T-1” 
Constructional Alloy Steel, contact any 
office of United States Steel (listed in all 
phone directories) , or write United States 
Steel, 525 William Penn Place, Pittsburgh 
30, Pa. For details about the column 
strength of ‘““T-1”, write us for our booklet 
on the subject. 


United States Steel Supply Division, Warehouse Distributors, Coast-To-Coast 
United States Steel Export Company, New York 


Qo 
USS 4 CONSTRUCTIONAL ALLOY STEEL 


USS and “T-1”" are registered trademarks 
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Charles A. Keelen, structural engineer 
with the Portland Cement Association; 
Earl A. Butts, engineer for the Dickerson 
Structural Concrete Corp.; and John F. 
Heinzerling, engineer for Richardson, 
Gordon and Associates. The three speak- 
ers, covering the design, manufacture, 
and construction and testing of pre- 
stressed concrete products, led a thought- 
provoking discussion. 


Kingslev Woodworth, of the Boston 
Division of the Corps of Engineers, was 
guest speaker at a recent Rhode Island 
Section meeting. Mr. Woodworth’s talk 
on the “Garrison Dam and Reservoir” 
was illustrated with movies and slides. 


The Seuth Carolina Section, at a joint 
meeting with The Citadel Student Chap- 
ter, heard an interesting and inform- 
ative paper. The author, Cadet Henry 
H. Mathews, developed the subject of 
the remedial taken to 
strengthen the concrete beams support- 
ing the roof structures on the AMC 
Robbins Air Force 


measures 


warehouses at the 
Base in Georgia. 


A film, a brisk talk, and some rapid 
answers were on the 
recent joint meeting of 


questions and 


agenda of the 


the St. Louis Section and the Engineers’ 
Club of St. Louis. Speaker of the eve- 
ning was G. A. Fletcher, assistant vice- 
president of the Raymond Concrete Pile 
Company, who discussed the engineering 
problems encountered in the construc- 
tion of the Texas Towers. 

A tri-partite survey of the highway 
situation was featured at a recent Toledo 
Section mecting. Moderator of the eve- 
ning was F. C. Miller, of Sanzenbacher, 
Miller and Brigham, sponsors of the pro- 
gram. Speakers were F. J. Murray and 
W. A. Martin, of the Ohio Highway De- 
partment, who spoke on “The 1957 To- 
ledo Metropolitan Traffic Survey ;” E. D 
Shinavar, who discussed “Interstate Road 
Design Practice;” and B. J. Harbaugh, 
who spoke on “Today’s Trends in 
Bridge Design.” vigorous discussion 
concluded the program. 


Civil engimeering problems involved 


in industrial expansion were discussed 
by Joe Foley, assistant chief engineer 
for the Kimberly-Clark Corporation, 
Neenah, Wis., at a recent Tri-City Sec- 
tion meeting. Mr. Foley’s enlightening 
speech dealt’ primarily with foundation 
rolling-mill 


problems associated with 


equipment. 


The industrious Ladies Auxiliary of the Seattle Section encourages the University 
of Washington Student Chapter while fostering an interest in art and engineering. 
Typical of its activities was the presentation of five large framed pictures to the 
Chapter. Shown at ceremonies are Bill Pye, Student Chapter past-president and 
recipient of the 1956 Ladies Auxiliary annual scholarship award; Mrs. Elmer E. 
Gunnette, past-president of the Auxiliary: Robert Brosy, of Timber Structures, 
Inc.; Paul Jacobsen, of the Pacific Car & Foundry Co.; Rodney Ryker, of the Asphalt 
Institute: Robert Lochow, of the Portland Cement Association: and Ralph Yoder, 


of the Structural Clay Products Institute. 
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ASCE CONVENTIONS 


CHICAGO CONVENTION 
Chicago, Ill. 
Sherman Hotel 
February 24-28, 1958 


PORTLAND CONVENTION 
Portland, Ore. 
Multnomah Hotel 


June 23-27, 1958 


ANNUAL CONVENTION 
New York, N. Y. 
Hotel Statler 
October 13-17, 1958 


DISTRICT COUNCIL 
MEETINGS 


DISTRICT 9 COUNCIL 
CONFERENCE 
Akron, Ohio 
Sheraton-Mayflower 
April 18-19, 1958 


DISTRICT 10 COUNCIL 
CONFERENCE 
Atlanta, Ga. 
April 11-12 


PACIFIC SOUTHWEST 

COUNCIL CONFERENCE 
Phoenix, Ariz. 
April 17-19, 1958 


LOCAL SECTION 
MEETINGS 


Cleveland—Dinner meeting at the 
Cleveland University Club, January 17, 
6:30 p.m 

Joint Area Committee— Meeting at the 
University of Toronto, School of Nurs- 
ing, Room 103, February 6, 6:30 p.m. 

Los Angeles—Dinner meeting of the 
Sanitary Group at the Engineers’ Club, 
Los Angeles, Calif. January 22, 6:30 
p.m. 

Metropolitan— Meeting in the Engi- 
neering Societies Building, January 15, 
7 p.m. Demonstration and seminar on 
electronic computers. 

Mid-South—Little Rock Branch din- 
ner meeting at Granoff’s Restaurant, 
Little Rock, Ark., January 15, 7 p.m. 

Philadelphia—Dinner meeting at the 
Kngineer’s Club, Philadelphia, Pa., Jan- 
uarv 14, 6:30 p.m. 

South Carolina—Annual Winter Meet- 
ing, joint meeting with South Carolina 
Society of Engineers, at the Columbia 
Hotel, Columbia, 8. C., January 17, 10 
a.m, 

Tennessee Valley—Chattanooga 
Branch dinner meetings at the Hotel 
Patten, Chattanooga, Tenn., January 14, 
and March 11, 5:30 pun. 
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STRATFORD — Housatonic River, Tremie my 
inckerhoff, Hall 
we — Brin BRIDGEPORT — Yellow Mill Pond, All 
and Macdon ~ Structural Concrete, £. Lionel Pavio 
of New York City 


Better Concrete for Bridges on 


with 


CONCRETE DENSIFIER 


Consulting engineers have specified Plastiment Retarding Densi- 

fier on many of the concrete structures along the new Connecticut 

Turnpike. Their experience has proven that Plastiment adds 
NORWICH — a many structural benefits to concrete — increased uniformity, sur- 
oe : Whitney, New York City face hardness, bond to steel, compressive strength, and reduced 
cracking. And field men know that Plastiment increases work- 

ability enabling placement of low slump mixes. High quality 

concrete is obtained more readily and more economically through 


the use of Plastiment. 


SIKA CHEMICAL CORPORATION 


PASSAIC, NEW JERSEY 


DISTRICT OFFICES: BOSTON * CHICAGO 
DALLAS © DETROIT © PHILADELPHIA 
MILFORD — Overpass, Concrete Decks. PITTSBURGH © SALT LAKE CITY * WASH- 
Charles H. Sells of New York City INGTON® DEALERS IN PRINCIPAL CITIES 

— AFFILIATES AROUND THE WORLD 


NORWALK — Norwalk River. 
Tremie Concrete. Frederic R. 
Harris, Inc. of New York City 


of Newark, New Jersey BRIDGEPORT — Pequonnock River, 
Tremie Concrete. Ammann & 
Whitney of New York City 


NEW HAVEN — Quinnipiac River, All 
Structural Concrete, D. B. Steinman 
of New York City 
j 
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More money for the 48,000 scientists and engineers 
in federal service has been approved by the Administra- 
tion. The move followed on the heels of a special report 
made last month to the White House, which recom- 


mended raising salaries of key employees $125 to 
$1,000 a vear. Other proposals were that Unele Sam 
should pay engineers just as well as industry does, open 


more top-grade jobs to engineers, offer higher salaries to 


college graduates, and give more fringe benefits 

The White House committee also urged that en- 
gineers be given greater opportunity to participate in 
the affairs of professional societies at government ex- 


ne 
pense, 


Government-employed engineers evaluate job oppor- 
tunities much as do their professional colleagues in 


industry, the Committee on Scientists and Engineers 


for Federal Government Programs has discovered. Som«¢ 
87 percent of the 20,000 tethnically skilled men polled 
by the committee agreed that if professional employees 


were given a special category, recruitment to govern- 


ment service would be easier. In both public service 


and private, engineers cited “interest potential” of the 


job and “integrity of management” as top factors i 
appraisal of a position. 


* 
ae Tax relief for self-employed engineers is being taken 
ae up again this month by a Congressional committee. The 


House Ways and Means Committee has scheduled the 
very important Jenkins-Keogh bill for early considera- 
tion in hearings to start in January. This measure, 
backed energetically by ASCE, would permit self-em- 
ploved engineers to deduct up to 10 percent of their 


gross annual income for investment in a private retire- 
ment fund. 

Spearheading the fight for such consideration is th 
newly formed American Thrift Assembly, a voluntary 
organization of professional groups representing en- 
gineers, lawyers, physicians, and others. ATA has lined 
up expert witnesses to argue the case of the self-em- 
ployed. Passage of the bill would give such individuals 
the same “break” enjoyed by engineers whose employers 
provide retirement, benefits. 

Consulting engineers and others self-employed, af- 
fected by this proposal, are being urged by ATA to 
communicate their interest to their Congressional repre- 
sentative. 


Construction will top $49.6 billion this year, according 
io the joint forecast just made by the Departments of 
Labor and Commerce. This healthy 5 percent increase 
over the record expenditure of $47.2 billion in 1957, will 
mark 1958 as the second highest vear in the physical 
volume of work put in place, exceeded only by 1955. 

Basic assumptions back of the new forecast are that 
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the economic pace will not change significantly, that 
international developments will not affect construc- 
tion, that materials and labor will continue in adequate 
supply, and that costs will continue the trend upward 
moderately (although at a slower pace than in 1957). 
[The government’s analysis of the construction outlook 
appears in the “News Briefs” section.] 


Speculation is rife over the possibility of the federal 
government’s retreating from some financial-aid pro- 
grams. The Administration, which has nourished the 
idea for several years now, found the Russian launching 
of “Sputnik” another occasion to talk of reducing 
’ expenditures and, perhaps, letting the 
states and cities carry their own burdens in some areas 


“unnecessary” 


of pubhe works construction. Particularly susceptible— 
urban renewal, water pollution control, airport and 
school construction, 

The Administration has purposely dragged its feet in 
approving these programs for federal assistance, critics 
declare, pointing to urban renewal and the National 
Airport Program as examples (CAA delayed, until last 
month, its call for project applications for the latter). 

The Federal-State Joint Action Committee, a sixteen- 
member group of governors and federal officials, pulled 
together at urging of the President, completed its con- 
siderations of possible “turn-backs” last month and 
presented a number of recommendations to the Gov- 
ernors’ Conference. The committee proposed that the 
federal government end its support of municipal waste 
treatment plant construction, and that the states take 
over disaster reconstruction and financial responsibility 
for planning advances for urban renewal, water use 
and conservation. The executive committee of the 
Governors’ Conference is going to sit on all these 
proposals for awhile. 

Meanwhile, municipal leaders are all primed to meet 
the threat of “turn-backs” with plenty of ammunition, 
A poll of its members by the American Municipal 
Association reveals that cities want half-a-billion dollars 
a year for the next decade in federal aid for urban 
renewal projects, alone 


A new type of engineering may be involved in the 
pioneer water de-salting projects discussed in Washing- 
ton last month. At an international conference on saline 
water conversion here, scientists described a number 
of experimental plants now in operation or in the 
planning to turn sea water into fresh water. Some 
boasted systems that will accomplish this feat for 20 
to 30 cents [for fuel] per thousand gallons. A 2.8- 
million gallon per day experimental plant is to be built 
in South Africa soon. In areas where natural fresh water 
is in short supply, these developments are being watched 
with keen interest. 
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Another New Skyscraper 


in New York 
with Bolted Steel Framework 


This is 666 Fifth Avenue, an office build- 
ing destined to be one of the better known 
addresses in New York City. The 38-story struc- 
ture has a 13,300-ton steel framework, the structural 
members of which are joined with thousands of 
Bethlehem High-Strength Bolts. 

666 Fifth Avenue occupies the west side of the 
avenue between 52nd and 53rd Sts. This air-condi- 
tioned structure has a 14-story base and a 24-story 
tower. White porcelain mullions, set in narrow 
frames of polished aluminum, extend the full height 
of the building exterior. 


Look at these advantages of 
Bethlehem High-Strength Bolts! 


1. Save time. Bethlehem High-Strength Bolts 
save time in steel erection because they can be 
installed readily by ironworkers, using power- 
driven wrenches. 
2. Tight, sound joints. The bolts are used with 
two hardened washers, one under the head, the 
other under the nut. When tightened carefully, the 
i bolts produce high clamping power. 


it 


tod Distributor: Bethlehem Steel Export Corporation 


3. Installed cold. There's no chance of fire, no 
danger from tossed rivets which miss the target. 
4. Less noise. Their use is relatively quiet. High- 
strength bolting is ideal for joining structural steel 
in hospital and school zones. 

5. Meet ASTM Spec, A-325. Bolts are of carbon 
steel, and are quenched and tempered to meet the 
requirements of ASTM Specification A-325. 

6. Full size range. They meet every construction 
need. Full details can be obtained from the Beth- 
lehem sales office nearest you. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 


Owner and builder: Tishman Realty & Construction Co., Inc.; Architect: Carson & Lundin; 
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Structural engineer: Victor Mayper; Fabricator and erector: Bethlehem Steel Company. 


BETHLEHEM STEEL 
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Engineered 
construction 

sales 

made 

reaching 


you! 


To meet the challenge of today’s record engineered con- 
struction boom means a never ending search for new and 
improved construction equipment, installed equipment, 
materials and supplies. Civil engineers who influence, 
specify, and buy for engineered construction read the 
advertisements in CIVIL ENGINEERING because they 
contain information of value to them in their work. 


Only CIVIL ENGINEERING reaches, informs, in- 
fluences and sells 39,000 civil engineers, 90°; of whom 
have met the rigid ASCE requirements for membership. 
Average reading time is nearly 3 hours per issue. 


As a reader of CIVIL ENGINEERING you know its 
value in your professional work. If you or your company 
also have products and services for the engineered con- 
struction market, CIVIL ENGINEERING can help 
make the sale! 


Important Facts from two Studies 
by the Construction Division of 
The American Society 

of Civil Engineers 


American Society of Civil Engineers mem- 
bers are dominant in all fields of engi- 
neered construction—26 major types of 
projects specifically mentioned. 


One or more of almost all types of con- 
struction equipment are used by Civil 
engineers on these construction projects. 


Civil engineers have a major influence in 
the specification of practically all con- 
struction material and installed equipment 
required to complete the 26 major types 
of projects. 


Civil engineers are highly brand conscious 
and hove definite brand preferences for 
virtually all construction materials and 


equipment. 


Civil engineers hold important executive 
positions and have responsible charge of 
work in all areas of construction. 


Civil engineers consult frequently and ex- 
tensively with their opposite numbers in 
other organizations in the process of 
specifying and buying. 


Civil engineers hold important positions 
in contractor organizations and select or 
directly influence the purchase of equip- 


ment. 


Civil engineers in consulting or awarding 
agencies also influence equipment pur- 


chases. 


Civil engineers spend almost twice as much 
time reading their Society magazine, 
CIVIL ENGINEERING, than any other busi- 
ness publication. 


Engineers are educated to specify and buy! 


CIVIL ENGINEERING 


Published by 


The American Soctely of Civil Engineers 


33 West 39th Street, New York 18, N. Y. 


88 (Vol. p. 56) 


a8, 
« 
= 
Curat 


January 1958 * CIVIL ENGINEERING 


1 
e 
F & 
4. 
7 


Gurley OP-57 


The Gurley Optical Plummet Transit (Model OP-57) has 
proved itself to be such an important time and money 
saver in the field that this optical plummet feature has 
also been added to the Model 132 Standard Precise 
Transit. The new transit will be known as the OP-137. 

Both these Optical Plummet Transits will save you time 
and trouble in setting over a point. The OP-57 and OP-137 
eliminate the swing and sway of the cord and plummet— 
exasperating and time consuming. You will especially 
appreciate the increased accuracy on windy locations. 

By rotating the instrument 180°, you can be assured of 
positive centering. 


W. & L. E. Gurley 


Engineering Instruments Division 


Troy, New York 
Since 1845 
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Built-in optical plummets eliminate plumb bobs 
save set-up time...improve accuracy 


Gurley OP-137 


The Gurley Optical Plummet Transits are furnished 
with tripods which have built-in shifting heads. They 
allow a two-inch shift of instrument over the point, pro- 
viding greater latitude in initial set-up. 

Model OP-57 is recommended for very exacting work; 
the OP-137 for general engineering and construction work 
because of its shorter telescope, smaller size and its lighter 
weight. 

Now in two models Gurley offers you an important ad- 
vantage of the optical-reading theodolite plus the simplic- 
ity, ruggedness and proved performance of the American 
transit. Write for new Bulletin OP-100. 


W. & L. E. Gurley, Engineering Instruments Division 
Troy, New York 


Please send new bulletin OP-100 with details on Gurley’s 
Optical Plummet Transits. 


NAME 


TITLE 


ORGANIZATION 


ADDRESS 


ZONE NO. STATE 


CITY 
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NEWS BRIEFS... 


Construction Picture 
For November 


The value of new construction put in 
place declined seasonally in November, 
but the $4.1 billion expended set a new 
record for the month and was 4 percent 
above November 1956, according to pre- 
liminary joint estimates of the U. S. De- 
partments of Commerce and Labor. On 
a seasonally adjusted basis, Novembet 
1957 outlays for new construction were 
at an annual rate of $48.5 billion. 

During the first eleven months of 1957, 
new construction expenditures came to 
$43.6 billion, topping last vear’s first 
eleven-month total of $42.5 billion by 2 
percent and virtually assuring a new an- 
nual record of over $47 billion in 1957. 

Private construction expenditures de- 
creased 4 percent from October to No- 
vember, and public outlays were down 
by 17 percent. Despite these seasonal 
declines, totals for both private and pub- 
lic construction were at new November 
highs. 

The strong showing for private con- 
struction resulted in part from increases 
over the year in outlays for public utili- 
ties, office buildings and warehouses, 
and hospital and institutional buildings 
Private spending for work put in place 
on new dwelling units remained above 
$1 billion in November—continuing to 
show the better-than-seasonal strength 
evident since midyear. Although all ma- 
jor types of public construction except 
residential buildings declined from Octo- 
ber, the volume of work put in place on 
highway construction, public educational 
buildings, and conservation and develop- 
ment projects was greater than in any 
previous November. 
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Despite seasonal decline in November 
construction activity, outlays of $4.1 
billion set new record for the month 
and exceeded November 1956 outlays. 


Rise in Construction Outlays for 1958 Forecast 


Outlays for new construction in 1958 
are expected to total $49.6 billion 
5 percent above the record expenditure 
of $47.2 billion evident for 1957, accord- 
ing to joint outlook estimates prepared 
by the Departments of Labor and Com- 
merce. At this rate of dollar outlay 1958 
would be the second highest vear in 
physical volume of work put in place 
(expenditures adjusted for price 
changes), exceeded only by 1955. 

The $2.4 billion expansion in 1958 con- 
struction will be mostly in residential 
building (private and public) and in 
highway work, which together are ex- 


some 
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pected to account for $2.1 billion of the 
gain. Expenditures for almost all other 
major types of construction will prob- 
ably rise moderately, or remain at about 
the 1957 level. The only notable declines 
will be for private industrial plants and 
military facilities. 

Supply of mortgage funds will con- 
tinue to be the chief limiting factor in 
housing activity next vear. Some easing 
in the mortgage market is assumed for 
1958, because of increased savings of the 
types used for mortgages, and also be- 
cause investment in home loans should 
benefit from some tapering off in other 
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demands for funds The outlook as- 
sumes a total of about 1,100,000 new 
non-farm dwelling units will be started 
in 1958, some 1,050,000 of which wall be 
privately financed. This compares with 
less than 1,000,000 private units and 
about 50,000 public units in 1957. Apart- 
ment units will constitute a fifth of total 
housing starts in 195S8S—the largest pro- 
portion since 1949 

Outlays for public housing next vear 
will probably climb to a re cord $850 mil- 
lion, chiefly to put in place the sharply 
rising number of armed services (Cape- 
hart) units that have been getting under 
way this vear. 

Private nonresidential building con- 
struction for the first time in six years 
will not show an increase in outlays. 
This is primarily due to an expected 
dechine of about 9 percent in industrial 
construction. Long-range expansion pro- 
grams for the construction and modern- 
ization of many plants have been largely 
fulfilled, and a substantial volume of 
new capacity has been added in the past 
three vears. Office buildings and ware- 
houses, especially in buildings with more 
desirable features and convenient loca- 
tions, promise another year of expansion 
to bring annual outlavs above the $2 bil- 
lion mark for the first time. Hospital 
construction will reach the $600-million 
mark 

Prospects are that next year public 
utilities will show a 6 percent advance in 
spending—about half the 1957 rate of in- 
crease. An aggregate of $6 billion will be 
reached for the first time in 1958, one- 
fifth greater than 1956 expenditures. 
The chief areas of spending will be for 
electric power and gas facilities. 

Almost all the expected $1 billion rise 
in publie construction to $14.9 billion 
will come from state and locally owned 
projects, and 60 percent of it will be 
accounted for by the new interstate 
highway program. Prospects that 
total outlays for public highways, streets, 
and roads will rise sharply, by 14 per- 
cent, to $5.5 billion, and that nine-tenths 
of the gain will occur on the 41,000-mile 
federally aided system initiated in 1956, 
for which expenditures (90 percent fed- 
eral and 10 percent state) will expand 
from about $250 million this year, to 
$850 million in 1958. Other highway pro- 
grams expected to show expenditure 
yains in 1958 are the basic and continu- 
ing federal-aid highway program (which 
originated with the Federal-Aid Road 
Act of 1916 and for which matching 
generally is on a 50-50 basis), and con- 
struction of urban and county roads by 
individual localities. Outlays for roads 
financed solely by the states, including 
toll roads, will continue the downtrend 
that began in 1957, as state funds are in- 
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creasingly used for the interstate system. 
Public educational outlays in 1958 are 
expected to reach the $3 billion mark, 
accounting for one-fifth of all public ex- 
penditures for new construction. This is 
more than three times the 1949 level. 


development pro- 


Conservation and 
grams are likely to continue at about the 
record 1957 rate, as gains in Corps of 
Engineers and Bureau of Reclamation 
programs are offset by a drop in activity 


on the St. Lawrence Seaway, on which 


Western Europe Expands 
Its Steel Capacity 


Western Europe is well on the way to 
doubling its prewar steel capacity by 
1960, when its annual capacity is ex- 
pected to rise to about 122,000,000 tons. 
The impact of this large-scale expan- 
sion is likely to be felt all over the 
world, according to a report of the Com- 
mittee on Foreign Relations of the 
American Tron and Steel Institute. 

Changes that may be expected, the 
report notes, include a sharp rise in indi- 
rect exports of steel and a 20 percent 
direct steel from 


exports 


increase in 


peak construction is now past. Although 
few large Corps of Engineers projects 
have been authorized for start in 1958, 
a number of sizable programs begun in 
previous years will be reaching peak 
construction levels next year. On the 
other hand, increasing exper fitures by 
the Bureau of Reclamation in 1958 will 
result from work on the early stages of 
two new projects—the Glen Canyon 
Dam and diversion of Trinity River 
waters into the Sacramento River. 


Western Europe, as compared to 1955; 
gains of from 17 to 95 percent in steel 
consumption over 1955 levels by the ma- 
jor steel-using industries of Western 
Kurope; and greatly increased depend- 

non-European (particularly 
Hemisphere) suppliers of raw 
is estimated, for instance, 


ence on 
Western 
materials. It 
that iron ore imports may rise 70 per- 
cent above 1955. 

The proposed steel expansion between 
1956 and 1960 will be largely in the fol- 
lowing countries: West Germany, with 
nine million net tons; the United King- 


Joint Venture to Plan 
Guided Missile Base 


The Strategic Air Command of the 
US. Air Foree has awarded Grad, Ur- 
bahn & Seelye, architect-engineer joint 
venture group, a contract to prepare 
plans and specifications for the multi- 
million-dollar facilities that will be re- 
quired at this country’s first site for 
launching the “Snark,” interconti- 
nental guided missile. The facilities are 
scheduled for construction at an undis- 
closed East Coast site. 

Managing director of the project will 
be Howard Grad, A.M. ASCE, a partner 
in the Newark and Washington architec- 
tural and engineering firm of Frank 
Grad & Sons. The joint venture also 
comprises two New York firms—Urbahn 
Brayton «& Burrows, architects, and 
Seelye, Stevenson, Value & Knecht, con- 
sulting engineers. Organized two years 
ago, the joint venture has designed 
military facilities in Pakistan with a 
construction value of $50,000,000, and 
is currently acting as consulting archi- 
tect-engineer on the design of a new jet 


Naval Air Station at Lemoore, Calif. 
Its headquarters are at 120 Greenwich 
Street, New York, with a branch in 
Washington. 


dom, with six million tons; France with 
a total of seven 
Jelgium, Spain, 


four million tons; and 
million tons in Italy, 
Sweden, and Austria. 


tunnel of trench-type design. 


Baltimore Harbor Tunnel Abolishes Traffic Bottleneck 


New Baltimore Harbor Tunnel, opened to traffic on November 
30, abolishes a 51-traftic light bottleneck, long the bane of 
East Coast traffic. The former long, slow journey through 
the city is now reduced to a 15-minute trip. Tolls are 40 cents 
for passenger cars and from 60 to 85 cents for trucks and 
other vehicles. The new structure is the world’s first twin-tube 
In _portal-to-portal 
(7,650 ft), it is the longest trench-type tunnel ever built and 
fifth longest underwater vehicular tunnel. Underwater portion 
of the project is shown in cross section at left, and portal of 
completed tunnel in view at right. The J. E. Greiner Com- 


pany, of Baltimore, was the consulting engineer, and Cover- 
dale & Colpitts, of New York, the traffic engineer. Contract- 
ing engineers included Singstad & Baillie, of New York, and 
Whitman, Requardt & Associates, of Baltimore. Principal 
contractors were the Merritt-Chapman & Scott Corp., which 
had a $29,894,000 contract for the river tunnel and shafts, and 
C. J. Langenfelder & Sons, Inc., with a $25,514,000 contract 
for one of the land sections and six approach expressways. 
Construction of the tunnel and approaches was described 
in the October 1955 and November 1957 issues of “Civil 
Engineering.” 


length 
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E. J. Peltier Heads Bureau of Yards and Docks 


Eugene J. Peltier, A.M. ASCE, Cap- 
tain, CEC, U.S.N., has received a recess 
appointment from President Eisenhower 
to succeed Rear Admiral Robert H 
Meade, M. ASCE, as chief of the Navy's 
Bureau of Yards and Docks. Admiral 
Meade, who has held the office since 
November 1955, retirement 
from the Navy after 31 vears’ active 
duty. Captain Peltier was sworn into his 
new position, which carries with it the 
rank of Rear Admiral, on December 2 in 
a brief ceremony held in the Office of 
the Secretary of the Navy. 

A native of Kansas, the new Bureau 
chief was graduated with honors from 
Kansas State College in 1933. He did 
postgraduate work there toward his 
master’s degree in 1934, and from the 
latter vear to 1940 was a resident en- 
gineer for the Kansas Highway Com- 
mission. Joiming the U.S. Naval Reserve 
in 1936, he was called to active duty 
in 1940. In June 1946 he was transferred 
to regular status in the Civil Engineer- 
ing Corps, attaining the rank of captain 
in 1952. 

During the war Captain Peltier served 
as officer-in-charge of the 137th Naval 
Construction Battalion, and after the 
war commanded the 54th Naval Con- 
struction Regiment, also on Okinawa 
His postwar duty included assignments 
as public works officer at Pensacola 
and Jacksonville, Fla.. Memphis, Tenn., 
and Pearl Harbor, T. H. Before as- 
suming his post at Port Hueneme, hx 
was also Assistant Chief for Mainte- 
nance and Materiel in the Bureau of 
Yards and Docks 

Admiral Meade is a graduate of the 
Naval Academy, with a distinguished 
record of service. He commanded war- 


reque ste d 
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R. H. Meade 


time construction brigades in Alaska, 
the Aleutians, and the Philippines. Im- 
mediately prior to his appointment as 
chief of the Bureau of Yards and Docks, 
he was director of construction for the 
Joint U.S. Military Group in Spain. 
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International Navigation 
Congress Held in London 


More than 1,000 engineers, economists, 
managers and operators attended the re- 
cent nineteenth International Navigation 
Congress, which was held in the Great 
Hall of the Institute of Civil Engineers 
in London. The Permanent International 
Association of Navigation Congresses 
was organized in 1898, with headquarters 
in Brussels. As of April 1957, member- 
ship consisted of 53 governments, 597 
corporations, and 1,898 individuals. A 
1902 Act of Congress authorized the 
United States to become a member of 
PIANC. International 
held at four-year intervals for the pur- 
pose of considering ways of increasing 
the efficiency and effectiveness of water- 
ways, ports and harbors 


congresses are 


A business session, inspection trips, 
two separate Section meetings for pres- 
entation and discussion of technical pa- 
pers, and post-congress excursions to lo- 
calities of technical interest constituted 
the London congress program. Subjects 
pertaining to inland navigation were dis- 
cussed by those attending Section 1;, 
aspects of ocean navigation were the 
theme of the simultaneous meeting of 
Section I] 

The official United States delegation 
consisted of 27 members, headed by 
Maj. Gen. Charles G. Holle. In charge 
of Section I were Brig. Gen. Herbert D 
Vogel, vice-chairman, and Carl B. Jan- 
sen, secretary. For Section II, Brig. Gen 
Theron D. Weaver was vice-president, 
and Thorndike Saville, Jr., secretary. All 
are members of ASCE. 

General Holle reports that negotia- 
tions are under way to hold the next 
congress in the United States in 1961. 


Iroquois Lock on the St. Lawrence Sea- 
way Project has been completed under 
supervision of the Canadian St. Law- 
rence Seaway Authority. It has a length 
of 768 ft, width of 80 ft. and 30 ft of water 
over the sills. Lift of the lock will be 6 
ft. But for part of the next navigation 
season it will be 22 ft, pending comple- 
tion and filling of the reservoir above 
Barnhart Island power dam. Filling and 
emptying of the lock is by slow opening 
of the sector gates, shown here under 
test, rather than the usual separate 
gates in tunnels. Filling or empiying 
time under normal conditions is five 
minutes. Iroquois Lock will provide 
access between the power pool in the 
International Rapids Section of the Sea- 
way and the stretch of river upstream 
leading through the Thousand Island 
section to Lake Ontario. 
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AASHO Program Urges 


Better Public Relations 


Improved relations with the publie 
was the principal theme of the American 
Association of State Highway Officials’ 
in Chicago, No- 


covering all 


annual meeting held 
vember 18-22. 
phases of financing, design, construction, 
and maintenance were well attended by 

the 1,600 registered members and guests 

However, meetings on the subject of 
planning for the future, right-of-way- 
procurement, and dealing with the pub- 
lic proved of greatest interest. 

The importance of public opinion to 
the successful start of work on the Inter- 
state System of highways was empha- 
sized. The federal government require- 
ment of public hearings before final 
selection of routes seems to get varying 
attention in different states. Wisconsin, 
which has had a similar state require- 
ment since 1917, took the lead in rec- 
ommending that top highway depart- 
ment men attend each meeting; that 
meetings be fully advertised well in ad- 
vance with all available information 
made public; that the project be fully 
explained by a competent speaker; and 
that all persons be given all the time 
to speak they want—even if they ramble. 
But Wisconsin has found that if meet- 
ings start at 10 most folks will leave for 
lunch by 12:30 

A ten-point public relations plan was 
outlined by L. W. Prentiss, executive 
vice-president of the American Road 
Builders Association. Mr Prentiss 
stressed that: (1) the engineer in public 
office works in a goldfish bowl and must 
always think and practice good public 
relations; (2) every member of the staff 
from the clerks and field men up must 
be made part of the public relations 
team; (3) the mission of a public rela- 
tions office is not to play up to the 
boss but to be fair, accurate, and thor- 
ough; (4) your job is important so you 
do not have to act important to impress 
people—it doesn’t work anyway; (5) co- 
operation with district engineers is es- 
sential to indoctrinate them on problems 
of the bypass, limited access, economic 
benefits, and the like; and (6) the con- 
fidence and support of the newspapers, 
bankers and civic leaders must be ob- 


Sessions 


tained for each step of the program.. 


Finally, said Mr. Prentiss, send a man 
with reputation and authority to do the 
recruiting of engineers—it pays. 
Controlled access will give us high- 
ways that have a much lower accident 
cost per mile, said C. D. Curtiss retiring 
U.S. Commissioner of Public Roads, 
citing a Massachusetts example of 
$19,000 a mile annual accident cost on 
controlled access highways compared to 
$82,000 on comparable non-controlled 
roads. Mr. Curtis recommended that 
highway departments build up their own 
personnel for the huge program ahead, 
depending upon consultants only for spe- 
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Balloons Speed Erection of Aluminum Dome Building 


Unique construction method, using two balloons as a supporting scaffolding and 
elevating device, made it possible for a 38-man crew to complete a 145-ft-dia 
Kaiser Aluminum dome factory building at Abilene, Kans., in 22 working hours. 
The two balloons raised the five-story-high dome onto piers (3 to 6 ft off the ground), 
which form the anchoring foundation of the big structure. Top view shows both 
balloons fully inflated, to a height of 54 ft, on the concrete slab floor for the dome 
structure. Both were anchored by cables running from channel bars at the sides 
to eye-bolts in the concrete. Blowing equipment is shown at the left, in the same 
photo. Final panels that anchor the dome on its concrete piers are being added 
in lower view of the dome’s exterior. After the panels were attached, the balloons 
were deflated and removed. Dome was erected by the Fi Fo Construction Company, 
a division of the Vacu-Blast Company of Belmont, Calif., and licensed fabricator- 
erector of Kaiser domes. 


Public Roads speed approval of plans 
for new projects and recommended no 
additional mileage for the Interstate Sys- 
tem unless it can be accompanied by 


cialized services. On such consultant 
services as are used fees should be in 
line with schedules such as that of ASCE. 

W. A. Bugge, director of highways for 
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the state of Washington and president 
of AASHO, reminded the highway engi- 
neers that they are the ones responsible 
for the Interstate and A, B and C road 
programs. He asked that the Bureau of 


adequate financing. But for other items 
he put the challenge squarely on the 
highway engineers to make better prog- 
ress, control costs, and avoid irregular- 
ities in right-of-way acquisition, 
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Hidden among the rocky folds of thr graphite. -is called the Sodium Reactor 
Santa Susana Mountains 30 miles north- Iixperiment (SRE). It went eritical on 
west of Los Angeles is the first non April 25, 1957, began generating electric- 
military nuclear reactor, built for the ity on July 12, and was shown to thi 
production and distribution of commer- press at its dedication, by Lewis 1 
cial electric power by a private utility. Strauss, chairman of the Atomic Energy 
This 6,500-ekw reactor (20,000 thermal Commission, on November 14. The plant 
kw)—a _ small-scale experiment fueled was built by Atomics International. a 
with enriched uranium, cooled with division of North American Aviation, Ine 
liquid sodium, and moderated with Heat from the nuclear fission in the 


core of the reactor is 
absorbed by circu- 
lating liquid sodium 
pumped tO an eX- 
changer where the 
heat is transferred to 
a non-radioactive li- 
quid sodium circuit 
From this latter cir- 
cuit heat is extracted 
by the Southern Cal- 
ifornia Edison Co 
in an adjacent plant 
to drive a conven- 


tional turbo-genera- 
tor of 7,500-kw capa- 
city (Fig. 1) 
Sodium sev- 
eral characteristics 
favorable to 1tS usr 
as a coolant. Its low 
melting point and 
high boiling point 
permit generation of 
steam at tempera- 


New fuel rods may 
be inserted in the 
core without spe- 
cial biological pre- 
caution. Spent rods 
are radioactive, and 
at SRE are with- 
drawn into the lead- 
shielded, fuel-han- 
dling cask shown. 


REFLECTOR 


Fig. 1. Fundamental steps in producing electric power from nuclear reactions in 
the Sodium Reactor Experiment (SRE) are shown in artist’s sketch. The reactor 
was built by Atomics International in the Santa Susana Mountains, California. 
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Small Sodium-Cooled Reactor Dedicated in California 


tures ane pore tine comparable to those 
of conventional power! plants 
The low pressure in the primary system 
reduces the containment problem in the 
reactor vessel, This metal has low neu- 
tron-absorbing qualities and good heat- 
transfer properties. All materials within 
the core are compatible—violent chemi- 
eal reactions will not occur. The outlet 
temperature of the sodium s about 
460 deg. F. An added safety feature is 
that as temperature rises power falls 
off—a negative temperature coefficient 


The reactor core, the primary sodium 
heat-transfer svstem, and the fuel stor- 
we cells are contained in a_steel-lined 
concrete tank sunk below ground level. 
The removable ld of the tank 1s a mas- 
sive high-densitv concrete biological 
shield 6 ft thick. The core, 6 ft im dia 
ind 6 ft high, contains an array of 119 
vertical hexagonal canned graphite 
blocks, the moderating material. In 
fortv-three of the blocks fuel elements 
ire inserted 

Kach fuel element consists of a cluster 
of seven vertical rods suspended on a 
common hanger so that all seven rods 
can be removed and replaced at one 
time. The rods are 6 ft long, made u 
of 0.75-in.-dia. metalhe uranium. slugs 
6 in. long sealed in a thin stainless- 
steel-jacket tube, with sodium-potassium 
contained in the tube for thermal bond- 
ing. Full power operation will require 
forty-three of these fuel elements. The 
reactor 1s currently loaded with about 
3,000 kg of uranium, enriched by 2.78 
percent of U*. It is intended to ex- 
periment with other types of fuel ele- 
ments. The intensity of the reaction in 
the core is controlled by inserting into 
the core four control rods, each con- 


sisting of a column of boron-nickel rings 
assembled on a tube. 

Contract funds for the reactor total 
$17,733,000, of which Atomics Interna- 
tional contributed $2,850,000. Research 
and development cost, the largest part 
of the total, amounted to $8,945,000. 
In addition, the Southern California 
Edison Co. installed at its own expense 
a steam-turbine-driven generator plant 
at a cost of $1,400,000. 

In his dedicatory address Chairman 
Strauss said, “The valuable technology 
obtained in the design, construction, and 
operation of this experimental reactor, 
will be used for the building of a com- 
mereial-size nuclear reactor of this same 
design but with a power capacity ten or 
twelve times greater [750,000 ekw]. The 
full-scale plant will be built [1962 or 
1963] for the Consumers Power District 
of Nebraska, which will provide the site 
for the plant, build its conventional 
turbo-generator facility, and contribute 
some $5,000,000 toward the construction 
of the nuclear portion of the plant. 

Our hopes for this type of plant 
are based largely on low construction 
cost and high performance.” 
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Armco MULTI-PLATE Pipe 
replaces narrow, failing bridge 


New structure permits wider roadway, greater loads 


An old concrete bridge on the Dayton- 
Yellow Springs Road in Greene 
County. Ohio, presented a dangerous 
traffic hazard, The bridge was scarcely 
wide enough for two cars. In addition, 
the old structure was weakened by 
crumbling abutments. 

The county replaced the bridge with 
a 15-foot-diameter Armco MULTI- 
Prate® Pipe under a 12-foot earth 
cover. This made it possible to widen 
the roadway so cars could pass safely. 
And the problem of load limit was 
eliminated. 

Mucti-PLaTte Pipe is one of many 


Armco products used for economical 
drainage and construction. Others in- 
clude foundation piling, bin-type re- 
taining walls. tunnel liner plates, sewer 
pipe, and steel buildings. There is a 
size and type of Armco product to help 
you solve practically any drainage or 
construction problem. 

Write for data on the products that 
interest you. Armco Drainage & Metal 
Products. Inec.. 1067 Curtis Street. 
Middletown, Ohio. Subsidiary of 
Armco Steel Corporation. In Canada: 
write Guelph. Ontario. Export: The 
Armco International Corporation. 


The bridge was narrower than the 
approach roadway. Notice large 
cracks in abutment. 


AFTER 


MuLTi-PLATE Pipe made it possi- 
ble to widen roadway with almost 
no reduction in waterway area. 
The ends of the pipe are beveled 
to fit the finished slope. 


Pneumatic tampers were used 
to compact earth under the 
haunches of the pipe. 


Armco Construction Products 
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Contract for Building Atomic Merchant Ship 


A contract for construction of the 
world’s first. nuclear-powered merchant 
ship, the NS Savannah, has been 
awarded to the New York Shipbuilding 
Corp., of Camden, N. J., on a fixed- 
price basis for $20,908,774. The award- 


ing agencies were the Maritime Admin- 
istration and the Atomic Energy Com- 
mission. The contract provides for con- 
struction of the ship and for installation 
and testing of its nuclear propulsion sys- 
tem, which will be furnished by the Bab- 


Giant Spikes Halt Earth Movement in California 


Fifteen super “spikes” were recently 
used in the Portuguese Bend residential 
area, just south of Los Angeles, to keep 
more than 35,000,000 tons of earth from 
slipping into the sea. In the past year 
the earth has slipped 30 ft toward the 
ocean, forcing many families to abandon 
their homes and threatening destruction 
to $1 million of county improvements. 
The system of “spikes” or caissons 
developed by Charles Macintosh of 
Macintosh and Macintosh, Engineers— 
has slowed the rate of movement from 
1144 in. a day to 3 in. a day. As a result 
of this slowing, geologists expect, the 
natural forces of cohesion and friction 
will soon stop the slippage permanently. 

Each of the 22-ton, 20-ft-long caissons 


contains about two tons of No. 11 rein- 
forcing bar, rolled at Bethlehem Pacif- 
ie’s Los Angeles plant and fabricated by 
the Meehelis Steel Company into spe- 
cially designed reinforcing cages for the 
caissons. The cages were fabricated into 
two rings of vertical bars, the inner 
ring being staggered to allow the maxi- 
mum number of bars with maximum 
clearance. 

The caissons were then lowered into 
casting holes, lined with sheets of Beth- 
lehem’s Beth-Cu-Loy, which acted as a 
container and as a further tie for con- 
crete outside the outer ring of bars 
After casting, the caissons were allowed 
to cure for a week until the concrete 
minimum COMPTressiv 
strength of 2,000 psi 
The n the concrete 
and steel reinforced 
“spikes” were moved 
from the 
holes to the place- 
ment sites, where 
they were lowered 


reached a 


casting 


tO position across 
the shp plane at the 
slide base 

The  shp plane, 
ranging from rela- 
tively near to 180 ft 
below the surface, 
rests on a sandstone 
base. Each caisson 
penetrated the sand- 
stone base to a de pth 
of 10 ft and extended 
upward into the clay 
for the other 10 ft 
to pierce the sliken- 
side or slip plane. 


Prior to pouring, 
cage of reinforcing 
bars is lowered 
into the casting 
hole. Each of the 
fifteen caissons 
used featured the 
staggered pattern 
of reinforcing bars 
visible here. 
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cock and Wileox Company under a sepa- 
rate contract with the AEC. 

The NS Savannah was designed by 
George G. Sharp, Inc., of New York, 
which prepared the contract plans and 
specifications and performed associated 
engineering work. Of all-welded construe- 
tion, it will be 587 ft long and 78 ft in 
beam, with full load displacement of 
21,800 tons. It will accommodate 60 
passengers. 

Operation of the entire power plant, 
both nuclear and conventional compo- 
nents, will be remotely controlled from 
a single console located in an air-condi- 
tioned control room adjoining the ma- 
chinery space. The nuclear power plant 
will be of an advanced pressurized water 
design, and the propulsion equipment a 
steam turbine connected to a single pro- 
peller shaft through double reduction 
gears. Service speed will be 20 knots. 

Award of the construction contract 
keeps on schedule plans for the nuclear- 
powered merchant ship. The plans call 
for the keel-laying in 1958, launching in 
1959, and operation on the high seas in 
1960. 


Turbines for Tuscarora 
Plant of Niagara Power 


Twelve large reversible pump turbines 
for the Tusearora plant of the Niagara 
Power Company will be built by the 
Allis-Chalmers Company in a jomt ven- 
ture with the S. Morgan Smith Com- 
pany, of York, Pa. To meet shipping 
schedules, which eall for delivery of the 
huge units at 45-day intervals beginning 
September 1, 1959, half of the order will 
be filled at the West Allis, Wis., works 
of Allis-Chalmers and the other half at 
York. Each of the units has a rated ca- 
pacity of 3,400 «fs. Their total cost will 
he over $11,000,000. 

The Tuscarora plant and a large stor- 
age reservoir will be located on the pla- 
teau about a mile inshore from the Ni- 
agara River and three miles below the 
falls. It will be near Lewiston, N. Y., 
where the main Niagara power plant is 
to be built. The two plants together are 
expected to develop about 3,000,000 hp 

By international agreement the flow 
of water over the falls is kept at 100,000 
cfs during the daytime in the tourist 
season, and reduced to 50,000 efs during 
the non-tourist season and at night. By 
means of the reversible pump turbines 
and use of low-cost, off-peak power, the 
Tuscarora plant will be able to save the 
surplus water available at night by 
pumping it into the Storage reservoir. 
During the day, when less power is avail- 
able and more is needed, the pumps will 
be operated as hydraulic turbines to 
drive generators. At the same time the 
surplus water released from the Tusea- 
rora turbines will produce additional 
power for the new Lewiston plant. 
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“When we pulled a ‘65’ Payhauler unit off the 
stockpile for another job, two of our other off-highway 
trucks were needed to replace it; reports Supt. Virgil 
Rice, for Cage Brothers, San Antonio, Texas. This Pay- 
hauler trio is running circles around other outfits, on a 
12-mile road-rebuilding project near Snyder, Texas! 


Prove the get-away surge, and up to 25% faster 
haul speed of an International Payhauler—the result 
of bonus turbo-charged diesel power; road-matched 
and load-matched gear choice; and the power-cushion- 
ing leverage of planetary drive axles. 

Try Payhauler “pick-up truck” spotting ease. Exclu- 
sive high reverse, “zip-around” power steering, and 
grade-beating power get the credit! See how 12-second 
dumping with double-acting hydraulic hoist speeds the 
cycle. Measure the effect of Payhauler operating ease, 
and downgrade safety, for example, of positive Torq- 
matic braking! See your International Construction 
Equipment Distributor for a demonstration! 


International 
Construction 


International Harvester Co., 180 N. Michigan Avenue, Chicago }, Illinois 


A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors... Self-Propelled 
Scrapers... Crawler and Rubber-Tired Loaders... Off-Highway Haulers... Diesel 
and Carbureted Engines... Motor Trucks... Farm Tractors and Equipment. 


“I’m just sorry all our haulers aren’t International 
Payhauler units’ adds Supt. E. R. Rice. “They haul 
bigger loads, faster; give less trouble; and operators 
like them better than our other new haul units” This 
Mr. Rice rides herd on another Cage Brothers’ 3-unit 
Payhauler team—setting a fast tonnage pace, hauling 
limestone for highway resurfacing, near Abilene. 


ee 


International Harvester Co. 

180 N. Michigan, Chicago 1, Ill. 

Gentlemen: 

[1 1 am @ contractor. [ Am interested in becom- 
ing a contractor. [] Am an equipment operator 
(please check square that applies). Send me Pay- 
hauler Catalog (CR-603-G). 


Nome 
Street Address 
City State 


00800808 
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Here are seven of the 8-unit Ray Wallace Construction 

Company TD-24 fleet—rolling earth on the big benching 
job. This big-capacity fleet moved up to 25,000 
cu yd of earth and shale rock daily. 


‘ 
a 


Two Wallace-owned TD-24’s form a ‘‘twin-dozer’’—push 
up to 40% more cu yd at a pass than the same units operating 
singly! Planet Power steering permits precision teaming of two 
TD-24's to carry maximum loads, even on the turns. And instant, 
on-the-go, planetary, Hi-Lo shifting speeds reversing for the next 
pass cuts cycle time! 


Planet power-steered 
arrel through hill 


half the 


Three Ray Wallace Construction 
Company TD-24's — at work on 
“bench No. 6/’ Loosening of the tough 
material was done much faster and 
cheaper with a big ripper pulled by 
a TD-24 — instead of using dynamite! 


| 


ell 


how pairs of TD-24’s 
énabled by exclusive Planet 


awér-steering and Hi-Lo shifting 


"4 to operate as precision teams. 


They massed their combined 
400-hp plus, and formed a huge 
U-blade that moved a g’gantic 
yardage per push. The extra 
yardage equalled a ‘‘dirt-divi- 
dend” of up to 40%—compared 
to two dozers, operating singly! 


“When I get bigger and tougher jobs, | just 
get more International TD-24’s/’ states con- 
tractor Ray Wallace. “In a tight road-build- 
ing schedule, our first TD-24 cleared its 
purchase price in only 28 days; was first 
overhauled at 8,700 hours. None of our 
equipment has lost time here, and we’ve cut 
the engineer's estimate in half! You can’t 
get better performance than this:’ 


How International power exclusives 
give you a new basis for getting 
and fulfilling profitable contracts! 


A series of seven huge benches had to be carved 
around this 350-foot-high hill—to rid California Rt. 1 
of a dangerous slide area, near Rockdale. 

Each self-draining bench is 50’ high, and 20’ wide 
on top. 800,000 cu yd (25% earth, 75% shale rock) 
had to be moved, primarily in curved “passes? 

Ray L. Wallace Construction Co., Westport, Califor- 
nia, won the contract by basing his bid on Planet 
Power-steered TD-24 performance and its proven abil- 
ity to move and “hold” bonus yardage loads on turns 
as well as straight-aways! And his eight TD-24’s did 
the job in only half the time the engineer estimated! 


The difference: BIG TD-24 power exclusives 
TD-24 power exclusives can often help you “run 


power circles” around conventionally steered, and 
geared king-sized crawlers! 

Proven Planet Power steering, for example, elim- 
inates “dead track drag” on the turns—gives full-time 
“live” power on both tracks while turning—enables the 
TD-24 to pull or push as big a load on the turns as 
on the straight-aways. Extra yards per pass mean 
bigger bonus yardage per day! 7 

Cycle-speeding, TD-24 Hi-Lo shifting permits in- 
stant, on-the-go speed-changing—to faster or slower, 
either in forward or reverse. Instant speed adjustment 
to the load without stopping takes full-time advan- 
tage of full power! And planetary Hi-Lo shifting 
speeds up TD-24 shuttle-dozing cycle time—increases 
the number of passes per hour; thus increases TD-24 
capacity! 


See for yourself how these and other International 
TD-24 power exclusives arm you with a new, job-get- 
ting, profit-building basis for getting and fulfilling con- 
tracts. Ask your International Construction Equip- 
ment Distributor for a TD-24 demonstration! 


loternational 
Construction 


loujpment 


International Harvester Co., 180 N. Michigan Avenue, Chicago 1, Illinois 


A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors... Self-Propelled 
Scrapers... Crawler and Rubber-Tired Loaders... Off-Highway Haulers... Diesel 
and Carbureted Engines... Motor Trucks... Farm Tractors and Equipment. 
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R. ROBINSON ROWE, M. ASCE 


“I like,” mused the Professor, “pro- 
found problems that look trivial. As triv- 
ial as a professional jumping frog so 
blind that its 10-ft hops go off in all 
directions. The probabilities of a 2-hop 
jump would be simple, but Mark Twain's 
3-hop contest has bogged down mor 
mathematicians than lead-bellied frogs 
So while I asked Cal for the probability 
that Random jumped more than 20 ft, 
Joe had only to figure the chance of a 
jump under 10 ft. No trouble, was there, 
Joe?” 

“None at all—and I did both prob- 
lems. I oriented Random’s first hop on 
line OA (Fig. 1) and let ABC be a typi- 
cal path for the other two hops. Now the 
closing distance AC can be any distance 
from 0 to 20, so C can be anywhere in 
circle DEFG. The area of that circle is a 
measure of all possibilities. And com- 
paratively the measure for a jump under 
10 ft is the circle AE which is one-fourth 
as large. For Cal’s problem, the measure 
is the crescent DGFH which has a 
harder area to figure. But I did it; the 
chance of a jump over 20 ft is 0.315, the 
ratio of areas of crescent and 20-ft 
cirele.” 


“Yes and no,” equivoeated Cal. “Equal 
probability in circle DEFG is not pro- 
portional to area, but follows uniform 
variation of the angles at A and B. For- 
tunately for Joe, variability runs the 
gamut in circle AE, so his answer of 0.25 
is correct for a jump under 10 ft, but 1 
challenge his other answer.” 

“You’ve challenged a wrong answer,” 
shouted the Professor. “Correct it and 
you're still champion and the winner of 
64 cents.” 

“Easy money! Considering the upper 
half of the svmmetrical figure, I gener- 
ated the field of equal probability by 
varying angles at A and B uniformly 
from 0 to 180°. For cases with 29 for 
the angle at B, the locus of C is a semi- 
circle of length rr of which @r is in the 
crescent, where 


= 20 sin 


20; cos o = 300— 


Fig. 1. Frog hopping from O to A to 
B to C had Joe running around in 
circles. 


l 
p =-arccos (.75 csc @ —sin 


“Now ¢@ has to vary from 0 to 90°, 


Init the probability p is real only in the 
range 30° to 90°. Integrating for mean 


Value, 


| = ‘* arccos (.75 esc 0—sin#@) 


d6 


aresin (.75 escd—sin@) dé 


=0.304 


“That's my answer, but I admit I used 
series to integrate the elliptic.” 

“It’s good enuf for the 64 cents and a 
cuke of our famous Softie Soap,” con- 
cluded Professor Neare. “I'd like, for a 
sequel, to see what you could do with a 
1-hop jump, but I signed a New Year's 
resolution to give you easier problems 
in 1958—for at least one month 

“The first one is a very practical high- 
way right-of-way deal. The thruway 
from Coon Hollow to Catter’. Corners 
will run diagonally thru a completely 
fenced square section of land. Ordinarily 
the right of way is a strip 100 ft wide 
each side of centerline, but the new 
boundary must be fenced and fencing is 
expensive and land costs only $435.60 
per acre, so we acquired an additional 
triangle of land in each 45° corner. For 
one such triangle, the section line bears 
North, the thruway side N 45° E, and 
the length along the thruway is 200 ft 
How should the third side bear?” 


[Cal Klaters were Thatchrite (Guy C. 
Thatcher), S. K. Rueball (Keith Jones), 
and Rudolph W. Meyer. Also acknow!l- 
edged are solutions of the clown-ladder 
problem from German Gurfinkel, Lau- 
rence V. Degnan, L. M. Christiansen, 
and Ad L. Pate (G. H. Wilsey).) 


Welded Aluminum Bridge 


Aluminum will be used for structural 
members of a 220-ft four-span continuous 
girder to carry a local road over a sec- 
tion of the Interstate Highway System 
near Des Moines, Iowa. Spans are 41 ft 
3 in., 68 ft 9 in., 68 ft 9 in., and 41 ft 3 in., 
for this pioneer structure, to be built by 
the Iowa Highway Commission. 

Four lines of aluminum girders are 
spaced at 9-ft 6-in. centers under the 
30-ft-wide concrete roadway, plus 2-ft- 
wide curbs. The girders are to be fabri- 
cated by welding three plates together to 
form an I-seection, using the shielded 
inert-gas metal-arc welding process. The 
bridge is designed to meet H20-S16 
loading. 

The bridge is supported on concrete 
abutments on timber piles and three con- 
crete piers on steel piling, driven to 
refusal on shale. It was designed by Ned 
L. Ashton, of Iowa City, working with 
Mark Morris and Neil Welden, of the 
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Highway Commission, and with three 
large aluminum suppliers. 

Six bids were received December 10 for 
completion of the bridge by July 5, 1958. 
The three low bids, all from Des Moines 
firms, were: the Jensen Construction 
Co.-United Contractors, $124,683; A. H 
Neuman, $129,050; and Iowa Bridge Co., 
$131,706. It is expected that award will 
be made to the low bidder. 


Bulletin Gives Data on 
Overseas Construction Jobs 


Latest information on foreign construc- 
tion projects will be provided in a new 
monthly bulletin announced by Over- 
seas Americans Inc.—a recently formed 
organization that will act as a clearing 
house for collecting, analyzing, and ex- 
changing information on foreign en- 
gineering and construction projects eithe: 
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being built or under consideration. In- 
quiries about the publication should be 
referred to the headquarters of Overseas 
Americans at 7 West 44th Street, New 
York 36, N. Y. Herbert U. Ross is 
president of the new group, and C 
Ioster secretary and treasurer. 


Manila Bay Dredging Project 

The Hawaiian Dredging & Construc- 
tion Company, Ltd., has been named 
low bidder on a large Manila Bay dredg- 
ing project. The project, which is being 
sponsored by the Philippine Govern- 
ment Department of Public Works, will 
involve the removal of more than 5,232.- 
000 cu vd of material from Manila’s 
South Harbor. The dredging will be ac- 
complished by a 268-ft hopper dredge. 
It is estimated that it will take about 
i vear. Cost of the project will be over 
$2,000,000 
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do your drawings 


do justice to 


your designs? 


e: It takes a sharp drawing to sell a sharp idea 
—and you're halfway there when you pick up an 
_ EAGLE TURQUOISE drawing pencil. No pencil on the 
market can match TURQUOISE for reproduction! 

For one thing, TURQUOISE is tops for uniform grading. 

17 scientific formulas guarantee exactly the blackness 

you want—from every pencil, every time! You get a strong 

needle point that just won’t crumble—and stays sharp for 

m line after long line of unchanging 

width. You can’t beat it for smooth- 

ness, either—thanks to Eagle's 

exclusive “‘‘Electronic’’ graphite. 

TURQUOISE makes your drawings look 


sharp—and you, too! 


EAGLE "CHEM! SEALED” TURQUOISE oRawinc 


@ TURQUOISE CLEANTEX ERASER: @ TURQUOISE DRAWING LEADS: Fit any standard holder. Grades 5B through 9H. 
Super-soft, non-abrasive rubber. 


usa EAGLE TURQUOISE 3379 


@ TURQUOISE LEAD HOLDERS: Hold any grade of Turquoise lead—so firmly that lead cannot be pressed back. 


EAGLE 'TURQUOISE 2 
are the largest-selling in the United States ! 


EAGLE PENCIL COMPANY +*© NEW YORK +© LONDON + TORONTO + MEXICO +© SYDNEY + BOGOTA 
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@ TURQUOISE DRAWING PENCILS: With 100% “’’Electronic’’ graphite. 17 grades, 6B through 9H. ‘ 


RECENT 
BOOKS 


(added to the Engineering Societies 
Library) 


Symposium On Wood For Marine Use 
And Its Protection From Marine 
Organisms 

The first paper in this symposium discusses thie 
kinds of marine borers and indicates how they 
may be a danger to structures of wood and other 
materials. This paper includes a selected, an- 
notated bibliography. Other papers deal with 
method of testing service life of marine piling 
treated with various preservatives; tests ol 
heavy metal compounds as preservatives; an 
the service life of creosoted piling. Published 
by the American Society for Testing Materials, 
1916 Race Street, Philadelphia 3, Pa., 1957. 52 
pp., $2.00; to members, $1.50. 


Roads, Rails & Waterways 


This non-technical account of the activities of 
the Engineer Department of the United States 
War Department in the exploration of the coun- 
try and in the construction of roads, waterways, 
lighthouses and other public works from 1815 
to the Civil War will interest students of eco- 
nomic and military history and the history of 
transportation. Extensive bibliographical refer- 
ences are included by the author, Forest G. Hill. 
University of Oklahoma Press, Norman, Okla- 
homa, 1957. 248 pp., $4.00 


Reinforced Concrete Designer's 
Handbook 


Part I of this handbook, by Charles E. Reyn- 
olds, contains explanatory notes on the design 
of foundations, retaining walls, bridges, buildings, 
roads, ete., with references to the pertinent de- 
sign tables grouped in part II. Part III gives 
examples of design requiring reference to more 
than one table, and part IV is concerned with 
specifications and quantities. The material in 
this edition has been revised in accordance with 
the new British Standard Code of Practice for 
Reinforced Concrete in Buildings, 1957, and in 
particular with the load-factor method of de- 
sign of beams now included in the Code. Con- 
crete Publications Limited, London, 8. W. 1, 
England. 343 pp., $4.00. 


Symposium On Full Scale Tests On House 
Structures 


The included papers cover tests on houses 
built of plywood stressed-cover panels, on pre- 
fabricated buildings, and on pre-cast multi- 
story flat construction. There is also a report on 
a structural test of a house under simulated 
wind and snow loads. ASTM Special Technical 
Publication No. 210. Published by The American 
Society for Testing Materials, 1916 Race Street, 
Philadelphia 3, Pa., 1957. 60 pp., $2.50. 


Acoustics For The Architect 


This manual, by Harold Burris-Meyer and 
Lewis S. Goodfriend, provides the architect or 
engineer with the tools needed for handling 
acoustics and noise control in the structures he 
designs. It discusses briefly architectural ele- 
ments and their acoustical properties, sound sys- 
tems, and other electronic devices; gives com- 
plete design procedures for a wide range of 
structures; and provides charts, tables, and 
check lists which simplify the necessary acousti- 
cal calculations. A separate pamphlet lists sound 
absorption coefficients for architectural acoustical 
materials both by type and manufacturer. 
Reinhold Publishing Corporation, 430 Park Ave- 
nue, New York 22, N. Y., 1957. 126 pp., $10.00. 
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Estimating General Construction Costs 
Second Edition, 1957 

A revised edition of a work privately pub- 
lished by the author's company in 1954, Louis 
Dallavia, a construction estimator by profession 
here presents a system that is applicable to a 
wide variety of job conditions. Based on 160 
tables of specific operational costs the system 
outlined provides basie cost and production 
data, which are then modified according to a 
productivity index derived from 25 project con- 
ditions such as labor, equipment, weather, and 
the general economy. Sample checklists and form 
sheets are shown in the appendix. Published 
by the F. W. Dodge Corporation, 119 West 40th 
Street, New York 18, N. Y. 197 pp., $8.50. 


The Building Estimators Reference Book 
Mth Edition, 1957 


There is a great deal of up to the minute 
cost information in the 14th edition of this 
~tandard estimating volume by Frank R. Walker, 
\.M. ASCE. Much additional data is included 
on new building materials, steel floors and 
~andwich walls, for example. Prices are current— 
$3.45 per hour is used for carpenters with space 
lett at every item for the estimator to insert 
local wage rates and materials prices, Very well 
illustrated. With the 1780-page book is the 
Walker 220-page Vest Pocket Estimator with 
data in tabular form. Published by the Frank 
R. Walker Co., 173 West Madison, Chieago 2, 
$13.50 


Symposium On Corrosion Fundamentals 


Fifteen lectures presented at a conference at 
the University of Tennessee in 1955 have been 
edited by Anton de S. Brasunas and E. F. 
Stansbury. The lectures deal with coatings for 
corrosion protection, high temperature corro- 
sion, problems in steam power and industrial 
boiler plants, cathodic protection, plastics and 
plastic liners for protection, etc. The aim of the 
symposium was to consider fundamental factors 
underlying the causes and prevention of cor- 
rosion in a way which would contribute to 
industrial corrosion control practice. University 
of Tennessee Press, Knoxville, Tenn., 1956. 255 
pp., $5.00. 


Nomograms For The Analysis Of Frames 


A presentation of a nomographical method of 
analyzing rectangular frames subjected to any 
system of concentrated loads, loads varying 
linearly, and moments due to concentrated 
forces. Three types of frames are dealt with: 
both columns fixed at the base, both columns 
hinged at the base, and both columns fixed at 
the base and hinged at the top. Complete 
formulas are given and examples are worked 
out by the author, J. Rygol. For convenience of 
use the nomograms are on separate sheets in a 
pocket at the back of the book. Concrete Publi- 
cations Limited, London, 8.W.1, England, 1957. 
53 pp., $4.00. 


Australia-New Zealand Conference On 
Soil Mechanics And F ti 
Engineering, Proceedings 


The proceedings of the Second Conference 
1956, made up of over twenty papers on various 
aspects of the theory of soil mechanics and the 
practice of foundation engineering. One group 
of three papers is devoted to the earth dam at 
Cobb Hydro-electric Power Development, another 
to studies of unsaturated soils. Subjects of some 
of the other papers include rapid consolidation 
tests; a direct shear machine with automatic 
recorders; shear strength of rockfill; pore pres 
sure and shear strength tests on earth dam 
materials; selection of design values from shear 
test results; and protective systems for seepage 
control in earth dams. Published by The Uni- 
versity of New Zealand and the New Zealand 
Institution of Engineers. Distributed by the 
Institution of Engineers, Australia, Sydney, Aus 
tralia, 1957. 207 pp., £4.10. 


Nuclear Power Reactors 

Selected and arranged information from the 
papers presented at the Geneva Conference have 
heen edited by James K. Pickard. After a dis- 
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cussion of the present outlook for heavy power 
production from nuclear sources the book covers 
basic facts on reactor design and construction 
and a comparison of various types as powel 
producers. An extensive chapter is devoted to 
economic considerations, and detailed studies are 
presented of the different types of reactors 
Published by the D. Van Nostrand Company 
Inc., 120 Alexander Street, Princeton, New Jersey 
1957. 388 pp., $8.50 


Le Calcul Et La Verification Des Ouvrages 
En Beton Arme 


\ detailed treatment of methods of calculation 
and design for reinforced concrete structures 
covering floors, foundations, roofs, retaiming 
walls, girder bridges, and various minor details 
such as stairways. Brief information is also 
given on concrete materials and properties, on 
the placing of concrete, and on prestressed con 
struction. The extensive use of numerical exam 
ples, graphic diagrams, tables, and monogram> 
increases the practical value of this book by 
P. Charon. Published by Editions Eyrolles, Paris 
lrance, 1957, 566 pp., 3,400 fr. 


Symposium On Structural Sandwich 
Constructions, 1956 


This symposium includes two papers on adhe 
sive bonds, including metal-to-metal and metal- 
to-resin adhesion, and two papers on high- 
temperature testing. Other papers deal with 
sandwich in the design ot helicopters, materials 
for architectural panels, non-destructive testing 
of sandwich structures, and shear strength of 
aluminum honeycomb. ASTM Special Technical 
Publication No. 201. Published by The American 
Society for Testing Materials, 1916 Race Street 
Philadelphia 3, Pa., 1957. 103 pp., $2.75 


Manual Of Standard Practice For 
Detailing Reinforced Concrete Structures 
(ACI 315-57) 


Combining previous mnanuals covering building 
and highway structures, this manual presents the 
latest improved methods and standards for pre- 
paring drawings for the fabrication and placing 
of reinforcing steel in reinforced concrete struc- 
tures. Typical drawings for such structures as 
walls, stairs, circular tanks, rigid frame bridges 
and retaining walls are shown to illustrate the 
use of the standards. Published by American 
Concrete Institute, P. O. Box 4754, Redford 
Station, Detroit 19, Mich., 1957. 86 pp., $4.00. 


A Concise Guide To Plastics 


This book by Herbert R. Simonds describes 
all known American commercial plastics, includ 
ing those still in the Jaboratory stage. It cover 
the selection, use, and forms of plastics, with 
discussions of which ones best suit particular 
products. The information includes basic data 
on strength, properties, processes, production 
and prices, Future trends and probabilities in 
plastics are also discussed, including new mate 
rials and production methods. Published by the 
teinhold Publishing Cbrporation, 430 Park Ave 
nue, New York 22, N. Y., 1957. 318 pp., $6.95 


Library Services 


Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Li- 
brary also prepares bibliographies, 
maintains search and translation serv- 
ices, and can supply photoprint or mi- 
crofilm copies of any items in_ its 
collections. Address inquiries to Ralph 
H. Phelps, Director, Engineering Soci- 
eties Library, 29 West 39th Street, 


New, York 18, N.Y. 
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Where service begins-LAYNE 


A telephone call brings acuon—for the service facilities, know- 
how and experienced work crews of your nearby Layne 
Associate Company. 

Layne service is based upon undivided responsibility through- 
out every phase of every water development job, from initial 
surveys and construction, to operation and maintenance. 

For service before, during and after well construction, look 
to Layne and your nearby Layne Associate Company, a mem- 
ber of the community it serves. 


Completely equipped 
work crews handle 
water well and pump 
servicing — backed by 


LAYNE & BOWLER, INC. 
Memphis 8, ‘Tennessee 


over 75 years of field Ceatioinee: 


Please send me Bulletin No. 100 


ex perience. 


LAYNE & BOWLER. MEMPHIS 


| 
| 
| 
| 
| 
| 
| 
| 
General Office and Factory — Memphis 8, Tenn. : 
| 
| 
| 
| 
| 
| 
| 
| 
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Name 
Layne Associate Companies 
throughout the world. Organization 
Address 
City State- 
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Planning Exploration or Mapping ? 


jw 
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Invite the 3-million mile man 


He’s been in 52 countries . . . knows the problems and the pitfalls. 
He’s the AERO engineer, representing the pioneer and leader in 


aerial surveys. 


AERO crews are at work now in the great desert areas and mountain 
fastness of the Middle East, putting thousands of uncharted square 
miles on the map. They are mapping ten million acres of Guate- 
malan jungle, defining oil concessions there. They have mapped 
several thousand miles of the proposed new highway routes right 
here in America. This kind of staff can bring to any large scale 
mapping job an efficiency resulting from more than three million 
miles of world-wide aerial survey experience. 


Whether you need aerial photo coverage or precise topographic 
maps, let the AERO 3-million mile man show your planning group 
how modern AERO methods save time, money and manpower. 


AERO SERVICE CORPORATION 


PHILADELPHIA 20, PENNSYLVANIA 
Oldest Flying Corporation in the World 


Offices in: TULSA, SALT LAKE CITY 
SAN FRANCISCO, JOHANNESBURG 
Our Canadian affiliate is: CANADIAN AERO SERVICE LIMITED, OTTAWA 


PRECISE AERIAL MOSAICS 
TOPOGRAPHIC MAPS 

PLANIMETRIC MAPS 

AIRBORNE MAGNETOMETER SURVEYS 
SCINTILLATION COUNTER SURVEYS 
ELECTROMAGNETIC DETECTOR SURVEYS 
GEOPHYSICAL INTERPRETATION 

RELIEF MODELS 


January 1958 + CIVIL ENGINEERING 


= 
“2S 
£3 
| 
/ 
| 
4 
i 
e 


Classroom building of the new Westfield State Teachers College, 
ARCHITECT: Abbott Associates, Boston, Mass. Westfield, Mass. 


CONTRACTOR: Jefferson Construction Co., 
Cambridge, Mass. and Miami, Fla. 


DEALER: Cook Builders Supply Co., West Springfield, Mass. 


@ “We were well satisfied with Lehigh Mortar 
Cement,” wrote Mr. E. C. Connell of the Jef- 
ferson Construction Company, on completion 
of this classroom building. 


“We achieved a uniformity of color and tex- 
ture that was not possible with a cement-lime 


mixture. 


“The workability and plasticity of Lehigh 
: ra Typical classroom interior. Lehigh Mortar Cement was used 
Mortar Cement gave us a high quality job and in attractive concrete masonry walls. 


lowered masonry costs. 


“The many compliments we received on the 
masonry work are due to good masons and to 
Lehigh Mortar Cement.” 


Try Lehigh Mortar Cement and see for your- 
self how it helps produce quality masonry 
construction. 


@ LEHIGH MORTAR CEMENT 
@ LEHIGH PORTLAND CEMENT 


LEHIGH EARLY STRENGTH CEMENT 
Glazed tile and glass block in gymnasium walls were also laid 
e LEHIGH AIR-ENTRAINING CEMENT up with Lehigh Mortar Cement. 


LEHIGH PORTLAND CEMENT COMPANY 
Allentown, Pa. 
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DECEASED 


Marghoob Ahmed (J.M. ’57), age 27, 
engineer with the Corps of Engineers in 
Minneapolis, Minn., died there on Octo- 
ber 30. Mr. Ahmed, a native of Karachi, 
Pakistan, received his MS. in structural 
engineering from the University of Min- 
nesota m 1956, and remained in this 
country to work for Ellerbe & Co., a 
St. Paul engineering firm. While in Pak- 
istan, Mr. Ahmed received a special 
award for his excellent work. 


Clark McKee Anderson (A.M. 36), 
age 54, design director for the District 
Public Works Office of the Tenth Naval 
District, Santurce, Puerto Rico, died 
there on November 20. Mr. Anderson 
began his professional career as a civil 
engineer in California. In 1942 he left 
the Los Angeles Floor Control District 
to go to Puerto Rico to work on con- 
struction of the drydock and other fa- 
cilities at Roosevelt Roads. Later he 
worked as a civil engineer with the U. S. 
Navy at San Juan, P.R. and Guam, 


William J. Campion, Jr. (A.M. ’52), 
age 43, associate civil engineer in the 
Sacramento County (Calif.) Engineer- 
ing Department, Sacramento, died re- 
cently. Prior to his work as associate 
engineer, Mr. Campion was resident en- 
gineer on highway construction work for 
the Division of Highways at Marys- 
ville, Calif., and assistant resident engi- 
neer in charge of structures, culverts and 
pavement work, for the Highway Divi- 
sion, at Sacramento. Earlier he served 
as aD assistant area engineer with Porter- 
Urquhart, in Casablanca, Morocco. 


Lothrop Crosby (A.M. ’17), age 74, 
consulting engineer of Tacoma, Wash., 
died recently at his home. Mr. Crosby 
was best known for his work as assist- 
ant superintendent of the City of Ta- 
coma Water Division, which he served 
for 26 years. He retired from municipal 
service in 1949 to act as a consultant on 
water supply problems. A graduate of 
the Sheffield Scientific School, Mr. Cros- 
by began his career with the U. S. 
Reclamation Service in 1904, working 
on water supply engineering on the 
North Platte Project and the Big Wood 
Project in Idaho. 


Earl D. Dryfoose (M. 30), age 60, 
traveling representative for the Illinois 
Division of Highways, died on Novem- 
ber 12 in Springfield, Ill. A graduate of 
Purdue University, Mr. Dryfoose joined 
the Highway Division in 1919 »s junior 
highway engineer, and served subse- 
quently as assistant highway engineer, 
assistant bridge engineer, and engineer 
of roads, in charge of road design for 
highways throughout the state. He was 
a member of Tau Beta Pi, national 
honorary engineering fraternity. 
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William Easby, Jr. (M. '05), age 95, 
retired professor of engineering at the 
University of Pennsylvania and former 
consulting engineer, died on December 
1. A graduate of Rensselaer Polytechnic 
Institute, Mr. Easby joined the faculty 
of the university in 1894, and for a time 
was head of the department of civil 
engineering. While at R.P.I., he de- 
signed and supervised construction of 
the department’s hydraulic labcratory. 
Following his retirement from the uni- 
versity in 1919, Mr. Easby became a 
special lecturer at Drexel Institute of 
Technology and a consulting engineer 
for the Downingtown Water Works. He 
was one of the founders of the Phila- 
delphia Section. 


Maurice Gilmore (M. ’21), age 79, 
prominent Metropolitan engineer and 
one-time regional director of the Public 
Works Administration in New York and 
ten other northeastern states, died in 
Bethesda, Md., on November 19. Dur- 
ing his tenure as regional director, Col- 
onel Gilmore directed the government’s 
part in the tremendous construction 
work within his district. After resigning 
as director in 1940. Colonel Gilmore be- 
came public works commissioner and 
director of Defense Public Works in 
Washington, D. C. Later in his career, 
he served as engineer with Tippetts, Ab- 
bett, McCarthy, Stratton, New York 
City consultants. Colonel Gilmore stud- 
ied at the Universities of Tulsa and 
Missouri, and at the Army War College 
in Washington, D. C. He was one of 
the few surviving members of the Rough 
Riders. 


Frederick L. Hastings (J.M. ’49), age 
34, highway engineer with the National 
Park Service in San Francisco, Calif., 
died recently. Prior to his work with 
the Park Service, Mr. Hastings had been 
technical director with the San Joaquin 
County (Calif.) Housing Authority. 


Stephen F. Holtzman (M. ’10), age 
84, retired structural engineer of Yon- 
kers, N. Y., died there on November 
19. For many years Mr. Holtzman was 
president of the Gunvald Aus Company, 
Inc., a New York City structural engi- 
neering firm that is no longer in exist- 
ence. Notable among the firm’s proj- 
ects were the construction of the Wool- 
worth Building and the United States 
Court House in New York City, the 
Supreme} Court Building in Washington, 
and the; Arkansas and Missouri State 
Caritols, During World War II, Mr. 
Holtzman worked for the War Produc- 
tion Board in Washington and New 
York. 


Jack A. Killalee (A.M. 47), age 58, 
highway construction and materials en- 
gineer, died at his home in Burlingame, 
Calif., this November. Mr. Killalee had 
just returned from a two-year assign- 
ment in Beirut, Lebanon, for Tippetts, 
Abbett, McCarthy, Stratton, under con- 
tract with the International Coopera- 
tion Administration to assist in its long 
range demonstration and training pro- 
gram. As an adviser to the Lebanon 
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Ministry of Public 
Works, Mr. Killalee 
helped plan a nine- 
mile highway be- 
tween Beirut and 
Maameltin. Mr. Kil- 
lalee had previously 
been sent abroad as 
one of eight experts 
chosen to represent 
the United States as 
part of the Ameri- 
can Military Mission 
Aid to Greece and Turkey. Prior to his 
work for Tippetts, Abbett, McCarthy, 
Stratton, he was with the Bureau of 
Public Roads for 30 years as highway 
and construction engineer. Mr. Killalee 
was a graduate of the University of 
California. 


J. A. Killalee 


Gene V. Leete (J.M. '49), age 32, 
student in the University of Califor- 
nia’s Division of Civil Engineering at 
Berkeley, died recently. Before continu- 
ing his studies at the university, Mr. 
Leete served as junior sanitary engineer 
with the Division of Indian Research at 
Washington State College. Earlier he 
was a sanitary engineer with the Alaska 
Department of Health at Fairbanks. 


Morrison B. Moore, Jr. (A.M. ’87), 
age 53, engineer with the National Tube 
Company of Pittsburgh, Pa., died re- 
cently. Prior to his long tenure with the 
firm, Mr. Moore worked as assistant en- 
gineer for M. R. Scharff, and Morris 
Knowles, Inc., both of Pittsburgh. He 
was a graduate of Lafayette College. 


Howard E. Moses (M. ’18), age 82, 
director of the Division of Sanitary 
Engineering in the Pennsylvania State 
Department of Health, died on Novem- 
ber 13 in Reading, Pa. A pioneer in the 
clean-streams program, Mr. Moses was the 
oldest full-time employee with the de- 
partment, which he joined in 1908 as an 
assistant engineer. In 1937 Mr. Moses 
was appointed assistant chief sanitary 
engineer, and in 1942 was promoted to 
the position he held until his death. 
He was instrumental in the formation 
of the Ohio River Valley Water Sanita- 
tion Commission, which he served as 
chairman and member of the engineering 
committee. One of the founders of 
the Federation of Sewage and Industrial 
Wastes Associations, Mr. Moses served 
it for thirteen years as secretary and di- 
rector, and was recently made an hon- 
orary member of the association. He 
graduated from Dickinson College and 
continued his education at the Johns 
Hopkins School of Hygiene and Public 
Health. 


Tracy I. Phelps, Sr. (M. ’24), age 75, 
retired assistant sanitation engineer for 
the Los Angeles County Department of 
Sanitation, died on October 18. Mr. 
Phelps began his work with the depart- 
ment in 1925. In his last capacity, he di- 
rected the work of a large corps of engi- 
neers, designers and draftsmen, and him- 
self designed some 30 miles of the city’s 
domestic water supply system. Prior to 

(Continued on page 108) 
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There were no delays with 
REINFORCED CONCRETE 


CONCRETE 
REINFORCING STEEL ry 


INSTITUTE 
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38 S. Dearborn St. 
Chicago 3, Illinois 


When you design in reinforced concrete: (1) 
you know your materials and labor are “on 
location’’—ready to start and proceed to comple- 
tion; (2) necessary field changes can be made 
without costly delays. 


Whether a simple bridge or complex structure 
like this beautiful four-level highway separation 
structure in Los Angeles, reinforced concrete 
provides a construction material of unusual 
flexibility and durability. 


Designer: California Division of Highways. 
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In Your Constant Search for LOWER COSTS 
Are You Overlooking DOORS? 


Whether seldom used or in constant action, 
doors can affect other plant costs in ways 
that may escape management’s closest 
scrutiny. 


For example, note these cost-cutting fea- 
tures of the door with the interlocking steel 
slats (originated by Kinnear). 


They coil above the opening! Whether 
opened, closed, or in action, Kinnear Roll- 
ing Doors waste no usable space anywhere. 


They clear the entire doorway! When open, 
Kinnear Rolling Doors stay out of the way, 
out of reach of damage by wind or vehicles. 


They save time and labor! Kinnear’s coiling 
upward action, the key to highest operating 
efficiency, is also ideal for motorized door 
convenience — with push-button operation, 
remote switches, and other controls that 
meet today’s trend to complete automation. 


They cut heating, cooling costs. Kinnear 
Rolling Doors (especially when motor oper- 
ated) promote prompt closing that cuts loss 
of heat in winter and cooled air in summer. 


They give extra protection. Kinnear’s all- 
metal curtain assures added protection 
against fire, wind, weather, vandalism. 
They last longer! Records show that many 
Kinnear Doors have been in continuous 
daily use 40 years or more. 

Extra-heavy galvanizing! 1.25 ounces of 
pure zinc per square foot of metal, ASTM 
Standards, give the Kinnear curtain highest 
resistance to corrosion. 

Built to fit any opening, with 
motor or manual control, Kin- 
near Rolling Doors assure the 
right answer to your needs. Write 
today for details! 


The KINNEAR Mfg. Co. 


Be sure to get the facts on 


Kinnear 


STEEL 


Rolling 
Doors 


ROLLING DOORS 


Sa ving Ways in Doorways 


Offices and Agents in All Principal Cities 


Factories: 1080-90 Fields Ave., Columbus 16, Ohio; 1742 Yosemite Ave., San Francisco 24, Calif. 
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Deceased 
(Continued from page 106) 


his work with the department, he was 
with the U.S. Reclamation Service for 
20 years, as engineer on the Minidoka 
Project in Idaho and as project man- 
ager of the Ochoco Irrigation Project, 
Prineville. Ore. Mr. Phelps was a gradu- 
ate of the Missouri Schools of Mines. 


Somers H. Smith (A.M. '16), age 70, 
retired railroad engineer with the Chi- 
cago, Milwaukee and St. Paul Railroad, 
died in Elmhurst, IIl., on October 29, 
Mr. Smith, who devoted most of his 
professional career to railroad engineer- 
ing. retired from the C.M. & St. P. at the 
age of 65. Since then he had been struc- 
tural engineer with the Macdonald En- 
gineering Company of Chicago. 


Ernest Alonzo White (M. °52), age 
69. retired Pierce County Engineer, died 
recently in Tacoma, Wash. Mr. White 
had been county engineer and assistant 
county engineer for more than 41 years. 
Early in his career he served the Wash- 
ington State Highway Department. 


Frederick C. Woermann (M. ’10), age 
80. chairman of the board of the Woer- 
mann Construction Company, St. Louis, 
Mo.. died there in October. Mr. Woer- 
mann founded his general contracting 
firm in 1913, and was president and 
treasurer until 1953 when he became 
chairman of the board. Active in civic 
affairs, he served on the committee that 
wrote the 1914 city building code, and on 
a citizens’ advisory committee which 
helped draft the 1950 zoning ordinance, 
A graduate of the Washington Univer- 
sity School of Engineering. Mr. Woer- 
mann received a citation from the uni- 
versity for “outstanding achievement.” 
He was a past-president of the St. 
Louis Section. 


Oscar T. Yates (A.M. '37), age 61, 
construction engineer of Cincinnati, died 
there on October 18. Mr. Yates had been 
emploved in the office of the Division 
Engineer, Ohio River Division, U. S. 
Army Engineers for the past 22 years. 
Mr. Yates was educated at the Uni- 
versity of Washington. 


Positions Announced 


City of Ann Arbor. Vacancy now 
exists for Superintendent of Utilities to 
take charge of management, maunte- 
nance, and operation of city water 
works. Major expansion program under- 
way. Experienced engineer required. Sal]- 
arv open, includes all fringe benefits, 
Write Guy C. Larcom, Jr., City Adminis- 
trator, City Hall, Ann Arbor, Michigan. 
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When completed, the half-billion dollar Connecticut 
Turnpike will include 274 important bridge structures 
along its 129-mile length. There will be 198 bridges and 
viaducts over rivers, highways and railroads, eight of 
them high-level bridges. Another 76 bridges and viaducts 
will carry other facilities over the Turnpike. 

Bethlehem Steel H-Piles are being used in the founda- 
tions of practically all the important structures. To date 
over 40,000 tons of steel H-Piles have been driven, in 


lengths from 50 ft to nearly 200 ft. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel 
Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO 


8 W. 40th ST. E. RANDOLPH ST. | 100 FARNSWORTH AVE. 


Men Available 


Rerinery Encrneer, J.M. ASCE; B.S.C.E.; 31; 
6% years’ well rounded experience in oil refinery 
maintenance and constru‘tion work. Conducted 
inspection, corrosion studies; 2 years’ pipeline 
and related POL construction. Knowledge Span- 
ish. Desires position with oil company or on 
construction of petroleum facilities, Location: 
West, South United States or Foreign. C-284. 


Encineer, A.M. ASCE; B.C.E. 
(Sanitary Option); 33; 5 years’ university teach - 
ing fluid mechanics, sanitory ce ign; 2% vears’ 
municipal public health work; 24% years’ munici- 
pal engineering; 2 years’ research in sanitat:on. 
Graduate work in sanitation and structures. P. E. 
N. Y. and N. J. Also engaged in consulting 
work. Location: Open. C-285 


Prosect Encineer, J.M. ASCE; B.S.C.E.; 28; 
registered; 7 years’ varied engineering and pro- 
duction experience in mining ‘and chemical in- 
dustries. Wants responsible plant engineering or 
administrative position. Cost conscious, Can 
supervise men. Will travel half time. Some 
Spanish. Prefer western U.S. or foreign location. 
C-286, 


Structural Encinerr, J.M. ASCE; B.S.C.E.: 
29; 8 years’ diversified experience including 234 
years’ field engineer on heavy construction and 


ASSISTANT 
SALES 
MANAGER 


Nationally known manufacturer 
has opening for Civil Engineer 
or equivalent, who has had heavy 
sales experience contacting road 
building contractors and high- 
way officials. Age 35-45. Will 
train to succeed present sales 
manager who is approaching re- 
tirement age. 


Please submit resume giving 
complete employment history, 
education, age and salary re- 
quirements. 


Our sales personnel are familiar 
with this ad. Replies held con- 
fidential. 


BOX 287 
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SAN FRANCISCO 
57 POST ST. 


DETROIT 


slip-formed construction; 2 years’ structural 
engineer for engineer-architect. Location: Middle 
Atlantic. C-287, 


Proressorn, Crvit Enoineerr; M. ASCE; 54; 
B.S. and M.S. structural and hydraulic engineer- 
ing: 5 years of profe sorship and over 20 vears 
of engineering experience on planning, design 
and construction of hydraulic engineering work 
prefer teaching, research or supervising work. 
C-288. 


Construction Supervisor for Architect-Engi- 
neet, M. ASCE: 61; registered, N. J.; retired 
Col. USAF and retired from Federal Civil 
Service; formerly Chief, Operations Division 
District Office, Corps of Engmeers, and Deputy 
Branch Chief, Engineer Office for major heavy, 
building and engineering construction program 
budgeted for $200,000,000 plus per annum. Prefer 
location Pittsburgh-Youngstown-Wheeling area 
but will consider elsewhere. 42 years’ experience 
including 7 years’ sales and contract negotiation 
C-289, 


HicHway Enoineer, J.M. ASCE; B.S.C.E 
1; 3% years’ experience in highway construc 
tion, including 2 vears as projet engineer on a 
section of a midwest turnpike; 3 years’ experi- 
ence in highway design as chief designer for an 
engineering firm. Location: Midwest or western 


U.S. C-290-884-Chicago. 


Encrneer, J.M. ASCE; B.S.C.E.; P.E 
N. Y.: 35. 10 vears’ civil, structural design pri- 
marily for multi-plant chemical and industrial 
manufacturer. Includes new plants and modifica- 
tion to existing facilities. Reinforced concrete 
steel, sewer systems, plant layout, plumbing 
heating, surveying, e onom:c studies, estimating 
inspection, report writing. C-291. 


Civi. Enorneern, A.M. ASCE; B.Sc. (Engi- 
neering); A.C.G.I.; M.I.C.E.; 49; desires re- 
sponsible senior appointment starting about 
spring of 1958; varie! experence for 28 years 
as civil engineer in Britain and elsewhere, mainly 
with government also with consultants and 
contractors. Presently located in northern Ire- 
land. Location: Australasia or Pacific, C-292. 


Civi Enoineer, Scottish, A.-M. ASCE; A.M 
Institute of British Engineers; 34; 11 years’ 
experience in consultants’ offices and government 
departments on the design and supervision of 
roads, sewers, water supply and_ industrial 
building construction including reinforced con- 
crete and city planning. Also 3 years with a 
State Highway Authority through Fulbright 
Scholarship; at prevent resident engineer on 
multimillion rehabilitation program for a U.S. 
company in Scotland. Seeking position of re- 
sponsibility, co-ordinating or directing projects. 
Willing to travel. C-293. 


Sates ENGinger oR Manacer, Propuct Manacer, 
J.M. ASCE; B.S.C.E.; 28; 5 years’ experience 
in engineering and sales work. Trained in curtain 
wall and heavy construction products. Location: 
Southwest or Western area. C-294-9467-Detroit. 


Civit Sanitary Encrneer, A.M, ASCE; 33; 
M.S.C.E.; registered P.E.. N. Y. and N. J. 11 
years’ comprehensive experience in water supply, 
sewerage and drainage facilities investigation 
design and construction—U.S. and _ overseas; 
public, industrial, and military works. Knows 
Spanish. Available as project engineer or for 
other supervisory assignment. Location: U.S. or 


Foreign. C-295. 


Civi. Prosecr Enoineern, M. ASCE; M.C.E. 
(Sanitary): 40; 14 years’ experience in fields of 
water supply and waste water disposal, research 
and development, design, writing reports, sales, 
and construction; also 3 years’ civil engineering 
experience. Location: East or West Coast, or 
Foreign. C-296. 


Consvuttant, J.M. ASCE; B.S.C.E.; 9 credits 
post-graduate work; 26; 1 year varied field 
experience reinforced concrete and framed steel 
structures; 4 months’ field engineer for con- 
struction company; surveyor for city engineer 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


ind for public utility on earth fill dam; 2 


vears’ assistant professor U.S. Naval Academy, 
fluid mechanical, thermo, aerodynamic. Location 
West, Midwest, East. C-297. 


Positions Available 


Instructor To Associate Proressor in Sanitary 
Engineering; B.S. degree with an M.S. preferred 
some teaching experience desired. Salary, $4500- 
$6000 for 9 months. Position available either 
February 1958 or September 1958, Location 
Southwest. W5500. 


Encrverr, Chief; graduate; 45-65; Mini- 
mum of 15 years’ experience in building design 


layout and construction and with substantia 
experience in sanitation systems, ability to ad- 
vise on design of improvements to existing water 
supply systems in municipalities, Will review 
proposed designs, layouts and specifications ot 


structures, equipment, piping and related item 


for economy and _ feasibility check engineering 


programs, review contracts, ete Salary com- 
mensurate with past earnings and experience; 
transportation expenses and quarters allowance 
paid. Climate subtropical. Duration, approxi- 


mately 9 months with possibility of extension, 
Location: Far East. F5510. 


Sanitary AND Hypraviic ENoineer, civil grad- 
uate, with at least 15 years’ supervisory design 
and project engineering experience covering water 
supply sources, distribution and sani 
tary facilities. Single status. 
vear U.S. base plus 25% over-eu- liffereotial for 
time spent outside of the U.S. Travel, transpor- 
tation, quarters and subsistence provided, Com- 
pany pays placement fee. Location: 9 months 
in Korea; 3 months in U.S. F5544 


HicgHway Enoinerr, graduate engineer, with 
about 15 years’ experience in all phases of high- 


way engineering. Will take complete charge and 
responsibility without supervision of the project 
consisting of a route selection study and report 
for a major highway. Duration: 3 months in 


Korea, 1-2 months in the U.S. Single status 


Salary open. Travel, transportation and sub- 
sistence provided, F5564. 


Civi. EncIneers with training, experience and 
interest in water resources development for a 
state natural resources council. Location: Mid- 


W5565. 


Civit Enorneers experienced in drainage and 
sewerage design, Salary open. Position permanent. 
Location: Massachusetts, W5569 


Soms ENcrneer with civil degree and at least 
15 years’ experience, to join construction super- 
visory staff of a large, long established com 
pany with extensive long-range expansion pro 
gram. Will supervise placement and inspection 
of graded materials on rock fill earth core dam 
300 feet high. Salary open. Location: Southeast. 
W5593. 


Instructors to teach college level courses pre- 
paring students for the huilding construction 
industry. College degree preferred but satisfac- 
tory experience will be considered. Lo ation 
South. W5611. 


Personnev. (a) Instructor civil 
engineering; M.S. not required. (b) Assistant 
or Associate Professor with interest in sanitary 
engineering; M.S. or Ph.D. required. Positions 
available February 1, 1958 or September 1, 1958. 
Location: West. W5623. 


PLANNING Director, graduate civil, with execu- 
tive ability, to direct a large county planning 
project. Permanent. Salary, $10,500 a year and up. 
Location: New York suburban area. W5626. 


Executive Director to carry out public rela- 
tions and administrative duties for an engineering 
society. Engineering background preferred, Salary 
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open’ dépending upon qualifications, Location: 


Midwest. W5632. 


Proyecr MANAGER, graduate civil; 40-55: with 
10-15 years’ supervisory experience on highway 
ind highway bridge construction. Will head up 
division dealing with foreign road contracts. 
Headquarters, New York, N. Y., considerable 
foreign travel. Salary commensurate with past 
experience. W5636, 


Associate Proressor for Department of Civil 
Engineering, to teach surveying and photogram- 
metry. Will also be in charge of surveying 
instruction and will be responsible for develop- 
ment of laboratory facilities in photogrammetry 
and aerial surveying. Salary, on a twelve-month 
basis, $7500. Location: South. W45654. 


Construction ENGINeER with a minimum of 
5-8 years’ experience, preferably, but not limited 
to, mechanical, civil, structural or chemical en- 
gineering. Experience should be on construction 
projects concerned with industrial, metallurgical 
and/or chemical plants. Must be capable of 
issisting superintendent in all phases of field 
engineering, construction of buildings and_ in- 
stallation of facilities and equipment for in- 
lustrial plants or major additions, Location: 
upstate New York. W5656. 


TRANSIT ADMINISTRATIVE ENGINEER for large east 
ern city. Engineering degree. with 10 vears of 
responsible experience in planning, design, and 
construction of transit facilities including ex- 
perience in administrative capacity, experience 
n operation of transit system and in super- 
vision of construction contracts. Will be respon- 
sible for planning, directing and coordinating 
transit design, construction and operation; de- 
velopment of long-range policies and programs 
jor extensive improvements and extensions to 
anid transit systems. Location: Pennsylvania 


ConsTruction ENGINEERS with at least 10 years’ 
multi-story fireproof apartment and commercial 
building experience. (a) Project Engineer; 35-55; 
with estimating, planning, subcontracting, nego 
tiating and cost experience. Salary, $9100-$10,400 
a year. (b) Chief Engineer, civil graduate pret- 
erably P.E. license; 50-60; with at least 15 
years’ experience. Salary, $15.000-$20,000 a year. 
(c) Senior Estimator to prepare figures from 
preliminary plans and sketches. Salary, $7800- 
$10,400 a year. (d) Construction Superintendent 
to take charge of construction of apartments 
and commercial buildings. Salary, $11,700-$13,000 
a year. (e) Project Coordinator to supervise 
electrical and mechanical construction and in- 
stallations. Salary, $13,000-$15,600 a year. Loca- 
tion: New York area. W5668. 


Cuter Prosecr ENGiINeer with at least 10 years’ 
process industry design and construction experi- 
ence, to undertake full responsibility of erecting | 
plant for manufacture of lead tetraethyl. Salary 
open. Headquarters: New York, N. Y. W5680. 


PLANNING Encineer, under 35; preferably civil 
graduate, with experience in highway and urban 
traffic planning. Some experience in design in the 
civil engineering field desirable. Salary open. 
Location: South, W5683. 


HYDRAULIC AND Sanitary ENGINEERS, graduate 
engineers; 30-40; with 2 or more years’ in flood 
control, drainage, structural design or sanitary 
engineering and a knowledge of engineering and 
technical writing. Will assist in the preparation 
of technical literature on dams, flood control 
culvert and drainage structures or Sanitary, water 
and sewage plants; make inspection of projects 
under construction and assist field force in 
promoting use of concrete for project. Must 
have good personality; travel. Salary open. 
Company will pay placement fee. Location 
Chicago. C-6600. 


Applications for Admission 
to ASCE, Nov. 4-Nov. 30 


Applying For Member 


Georce Parke Apair, Ridgewood, N, J. 
Louts Jacos Dacre Alexandria, La. 
Cornevis peNeerr, Oakland, C alif. 

THomas Barnes Donono, San Antonio, Tex 
Witutiam Avucust Dosr, Wilmington, Del. 
topert Lick Gamer, New Delhi, India. 
Sipney Parker Giieert, New York, N 
Rorert HeNperson Keyser, Carroll. Ohio. 
Mites ALEXANDER Lams, Chicago, TIl. 
James Larxuam, Prince Rupert, B. C., Canada 
Orestes Paut Lazarwes, New York, N. ¥. 
JoHN Netson, Sacramento, Calif 
Penc, North Borneo, China 

Lorin ALLEN Pressy, New York, N. Y. 

be taLPH Epwarp Scorr, Cleveland, Ohio. 

Grorce Leon Server, Colorado Springs, Colo. 
Davip FRANCIS SMALLHORST, Austin, Tex. 

Davin MonTGOMERY SMALLWoop Philadelphia, Pa. 
KeNNeTH Gorpon Taytor, Greenville, S. C. 
STaNLey Harotp Van Greensy, New York, 
Daniel Wesster, Portland, Me. 

Gatyn AuGustus WILKINS, Phoenix, Ariz. 
Att Zarar, Karachi, Pakistan. 


Applying For Associate Member 


FRANKLIN Harpinc ANpREW, Swarthmore, Pa. 
EpmUNpD Serve Bett Jr., Coshocton, Ohio. 
James Leman Brircuim, Independence, Calif, 
Cart FrepertcK Bovsen, Cincinnati, Ohio. 
Perer Braun, Minnesots Ly Minn. 
Moses Broperzky, Brooklyn, N. 

Gorpon Burke, China Lake, Calif. 
Paut Ricuarp Cuevacier, Loudonville, N. Y. 
Yaser Danon, Istanbul, Turkey. 

Fenrick DeFour, Trinidad, B, W. I. 
Carrot, Scorr Detaney, Denver, Colo. 
Jerry STaNLey Dosrovotny, Urbana, 
Aumep Meuor Et-Dvusatty, Denver, Colo. 
Saut NaTHAN GaARFINKLE, New York, N. Y. 
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James Witiiam Giikeson, Jr., Harrisonburg, Va. 

CHarLes WILLIAM Harrer, College Place, Wash. 

FrepertcK Havptie, Jr., Lansdowne, Pa. 

THoRWALD JaAMes HeENDRICKSEN, Tacoma, Wash. 

Joun Lamp, Hinsdale, Ill. 

Ernest Pavt Mites, Washington, D. C. 

Dimirer MitrscHowetz, Summit, N. J. 

Henri Perrin, Palisades Park, N. J. 

Josep Havertown, Pa. 

Cart Ernst Retnwarot, Honolulu, T. H. 

Micuet Ancet Rivera-Bissar, San Juan, P. R. 

RayMOND JoHN Roy, Taunton, Mass 

A.D.O.P, Saparamapo, W. Lafayette 
nd. 

Jack Maurice Scuick, Lansing, Ill. 

toy STEVEN SHeReER, Atlanta, Ga. 

Mer_e Erwin SIMONSMA, Sacramento, Calif. 

Frep L. Sommer, New York, 

Humperto Soro, New York, N. Y. 

Watrter Spain, Miami, Fla. 

JoHN Sravrakas, Mosul, Iraq. 

Wattace J. StepHenson, Richfield, Utah 

Hagime Tanaka, Honolulu, Hawaii. 

Gordon GeorcGe TowNsEND, Towson, Md. 

ARTHUR FRANK VonoprickK, Chicago, 

tonaALD CHUN CHIEH W ANG, Singapore, China. 

Wrueet, Iselin 

Nep Witrorp YounG, Aliquippa, Pa. 


Applying For Junior Member 


RayMoND CHARLES Bevter, Buffalo, N. Y. 

Rosert Lestie Elkins Park, Pa. 

Epwarp Greene, Jr., Needham Heights, 
Mass, | 

Aace Raymonp Hoim, New York, N. 

Lewis Patmer Lane, II, Long Beach, C Calif. 

Raunt Oscar Jr., Baltimore, Md. 

SHamsut Mu Bannu, W. Pakistan. 

Georce Nasr, Bethlehem, Pa. 

Cart Hersert Powter, San Francisco, Calif. 

Varapa Rasan, Baltimore, Md. 

Luis Restrepo, Columbia, South 
America. 

Wittiam WuHitaker Sayre, Denver, Colo. 

Stover, Greenville, Pa. 

Harotp Butler TENNANT, Fort Sam Houston, Tex. 

Jackson Eyres THomas, Montgomery, Ala. 

Giteert Bruce Wuire, Overland Park, Kans. 

JoHN Francis WILKINSON, Santa Ana, Calif. 


[Applications for Junior Membership 
from ASCE Student Chapters are not 
listed.] | 


STRUCTURAL 


ENGINEERS 
DESIGNERS 
DRAFTSMEN 


Prefer several years’ experi- 
ence in any of these fields: 


BRIDGES 


BUILDINGS 
EXPRESSWAYS 
HYDRO PROJECTS 
TEST FACILITIES 


Will consider lesser experience 
with good educational background. 
Several recent graduates will be 
added to our structural staffs to 
round out this planned expansion 
program. Occasional openings for 
combination men in construction 
supervision and inspection; must 
be free to move and to assume 
office duties between assignments. 


Sverdrup & Parcel, Inc., are 
professional engineers engaged 
primarily in design work cov- 
ering a wide scope of practice. 
The variety and unusual char- 
acter of our work, including as 
an example the proposed 
world’s largest bridge project, 
offer excellent opportunities 
for individual and professional 
development and advance- 
ment. 


We need a large number of men for 
our general offices in St. Louis and 
several for our branch office in 
San Francisco. These are perma- 
nent additions to our regular staffs. 
Confidential interview can also be 
obtained at Washington, D. C., and 
Portland, Oregon. 


Paid vacation, sick leave, holida ~ fe 
overtime. Employee Benefits P. 
furnishes retirement income plus 
life and disability insurance. Blue 
Cross. Moving allowance. 


Please write fully, including 
salary data, to 


SVERDRUP & PARCEL 
INC, 
ENGINEERS — ARCHITECTS 
915 Olive St. Louis 1, Mo. 


* We are designers of the technical fa- 

cilities for the Arnold Engineering De- 
velopment Center, operated by our 
subsidiary, ARO, Inc. 
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Non-ASCE Meetings 


American Concrete Institute. Annual 
Convention at the Morrison Hotel, Chi- 
cago, Ill., February 24-27. For informa- 
tion write the American Concrete Insti- 
tute, P. O. Box 4754, Redford Station, 
Detroit 19, Mich. 


American Congress on Surveying and 
Mapping and American Society of Photo- 


grammetry, 1958 ACSM—ASP Consecu- 
tive Meetings and Co-Exhibit, Washing- 
tion, D. C., at the Shoreham Hotel, 
March 23-29. information § write 
ACSM—ASP, 1515 Massachusetts Ave- 
nue, N.W., Wash. 5, D. C. 


American Institute of Chemical En- 
gineers. Fourth Nuclear Engineering and 
Science Conference at the Chicago In- 
ternational Amphitheatre, Chicago, III, 
March 17-21. For information contact 
Joel Henry, Congress Manager, Amer- 
ican Institute of Chemical Engineers, 
25 West 45 Street, New York 36, N. Y. 


Save 50% 

Floor Space 

by installing 
Wheeler-Economy 
Horizontal Pumps 
Vertically! 


Typical vertical installation of 
Wheeler-Economy Single Stage, Double 
Suction Pump. These High-Head Pumps, 
usually installed horizontally, can easily 
be mounted vertically, with a 50% saving 
in floor space. Motor here is loccted 
directly over Pump, but it could have been 
mounted on a floor some distance 

above Pump. 


How to save floor space is a perennial 
— at municipal water works. One 
arge midwestern municipality solved 
this problem recently when booster 
pumps were installed—with an assist 
from C. H. Wheeler: 


Double Suction Wheeler-Economy 
Pumps were installed vertically instead 
of horizontally, thus saving half the 
floor space! Another advantage of this 
type installation is that vertical pump 
mounting simplifies corner installation 
of pumps, because in many instances 


Cc. H. Wheeler Mfg. Co. 
Economy Pump Division 
19th and Lehigh Avenue, Philadelphia 32, Po. 


(1D Please have o Wheeler-Economy representative contact me. 


0 Send me catalog A-155. 
Please send information on 


the discharge elbow can be located at 
90° from the inlet. 


The only change in pump construc- 
tion necessary to change this Wheeler- 
Economy horizontal installation to a 
vertical one, was a quick, easy modifi- 
cation in the placement of the thrust 
bearing on the pump. 


If you have a pump installation involving 
limited space or special features, contact 
your Wheeler-Economy representative, or 
write direct to C. H. Wheeler. 


C-H-Wheeler Mfg: Co- 


NAME 


19TH & LEMIGH AVENUE 


TITLE 


CITY, ZONE 


Philadelphia 32, Pennsylvania 


{ 


STATE 


Centrifugal, Axial and Mixed Flow Pumps + Steam Condensers + Vacuum Equipment 
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American Institute of Electrical En- 
gineers. 1958 General Winter Meeting 
at the Hotel Statler and Sheraton- 
McAlpin Hotel, New York, N. Y., Feb- 
ruary 3-7. Details from AIEE, 33 West 
39 Street, New York 18, N. Y. 


American Road Builders Association. 
National Convention at the Sheraton- 
Park Hotel, Washington, D. C., January 
20-23. For information write ARBA, 
World Center Building, Washington 


American Society for Engineering 
Education. 1958 College-Industrv Con- 
ference at the University of Michigan, 
Ann Arbor, Mich., January 30-31. Details 
from University of Michigan, College of 
Engineering, 255 West Engineering 
Building, Ann Arbor, Mich. 


American Society of Heating and Air- 
Conditioning Engineers.  Sixtv-fourth 
Annual Meeting at the Penn-Sheraton 
Hotel, Pittsburgh, Pa., January 27-29. 
Details from the Society, 62 Worth 
Street, New York 13, N. Y. 


Georgia Institute of Technology. Sev- 
enth Georgia Highway Conference at 
Georgia Tech, Atlanta, Ga., February 
24-25. Contact Richard Wiegand, Direc- 
tor, Short Courses & Conferences, Geor- 
gia Institute of Technology, Atlanta, 
Ga. 


National Military-Industrial Confer- 
ence. Fourth Annual Conference at Con- 
rad Hilton Hotel, Chicago, Ill., February 
17-19. Information from Charles Heath, 
140 South Dearborn Street, Chicago 3, 
Ill. 


National Society of Professional En- 
gineers. Spring Meeting at Michigan 
State University, East Lansing, Mich., 
February 13-15. Inquiries to Kenneth E. 
Trombley, National Society of Profes- 
sional Engineers, 2029 K Street, N.W., 
Wash. 6, D. C. 


University of California. Tenth An- 
nual California Street and Highway Con- 
ference, co-sponsored by the University 
Extension and the University’s Institute 
of Transportation and Traffic Engineer- 
ing at the Los Angeles campus of the 
University of California, January 29-31. 
Information from the University. 


University of Illinois. Forty-fourth 
Annual Illinois Highway Engineering 
Conference, February 25-27. Tenth An- 
nual Illinois Traffic Engineering Confer- 
ence, February 27-28. Both at the Uni- 
versity’s Urbana campus. Information 
from the university. 


University of Utah. Nineteenth Annual 
Highway Conference sponsored by De- 
partment of Civil Engineering, at Uni- 
versity of Utah, Salt Lake City, Utah, 
March 3-5. Information from Grant K. 
Borg, Head, Department of Civil Engi- 
neering, University of Utah, Salt Lake 
City, Utah. 
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News of Engineers 


(Continued from page 24) 


Benson J. Wood has been elected vice- 
president in charge of the Highway En- 
gineering Division 
of Harley, Ellington 
and Day, Ine., De- 
troit architects and 
engineers. For the 
past two years, Mr. 
Wood has been proj- 
ect administrator of 
the firm’s highway 
and bridge depart- 
ment, and supervisor 

of industrial work. 
Benson Wood He has been con- 
nected with the firm 
since 1946. Mr. Wood recently served 
as president of the Michigan Section. 


Joe Patrick has opened an office for 
the practice of structural and civil en- 
gineering in Roebuck, S. C. He was for- 
merly head des'gn engineer for the Har- 
wood Beebe Company in Spartanburg, 
S.C. 


H. E. Helmboldt, Colonel, Corps of 
Engineers, U. S. Army, has been as- 
signed to Headquarters, Continental 
Army Command, Fort Monroe, Va., for 
duty in the engineer section. Since Aug- 
ust 1956 Colonel Helmboldt has been 
resident engineer for the rehabilitation 
and construction project recently com- 
pleted at the Alabama Ordnance Works, 
Childersburg, Ala. 


Thomas G. Reynolds announces the 
formation of Reynolds-Bohna & Co.., 
Inc., consulting & design engineers, with 
offices at 1617 Pennsylvania Boulevard, 
Philadelphia, Pa. Mr. Reynolds has been 
executive engineer for the Catalytic Con- 
struction Co. in that city. 


Maurice L. Albertson, Professor of 
civil engineering at Colorado State Uni- 
versity, has been appointed to the newly 
created position of director of the Col- 
orado State University Research Founda- 
tion. The director’s job will be coordinate 
with that of Dean of the Faculty and 
Director of the Colorado Agricultural 
Experiment Station. Dr, Albertson’s work 
will embrace all activities from negotia- 
tion of initial contracts to coordination 
of foundation projects with the regular 
research and teaching programs of the 
university. 


Thornton E. Smith, former treasurer 
of Kuhn, Smith & Harris, Inc., building 
contractors of New York City, has been 
elected president of the firm. Before join- 
ing the company in 1955, Mr. Smith was 
associated with Fraser, Brace and Com- 
pany, Engineers, and with the Industrial 
Engineering Company, Builders, both of 
New York City. 
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Daniel V. Terrell, ASCE past-president 
and dean emeritus of the University of 
Kentucky’s College of Engineering, was 
recently honored by his colleagues at a 
testimonial dinner. In recognition of his 
long service to the school and in tribute 
to an outstanding educator, Dean Ter- 
rell’s portrait was unveiled during the 
evening and presented to the university. 


William G. Murphy has been named 
director of the engineering mechanics 
department at the Marquette University 
College of Engineering in Milwaukee. 
He has been associate professor of civil 
engineering since 1953, and a member of 
Marquette’s faculty since 1949. 


Darrell A. Veach, formerly of Lexing- 
ton, Ky., has been appointed field en- 
gineer for southwestern Indiana by the 
Portland Cement Association. His head- 
quarters will be in Evansville. 


Clinton B. F. Brill, partner in the firm 
of DeLeuw, Cather and Brill, New York 
City, has been named chairman of the 
New York State Thruway Authority. In 
making the appoint- 
ment, Governor Har- 
riman said that Mr. 
Brill would also act 
as “assistant to the 
governor in connec- 
tion with the state’s 
construction pro- 
gram, including 
buildings for state 
institutions as_ well 
as highways.” Mr. 
Brill’s record of pub- 
lic service dates back 
to 1934, when he was on the staff of the 
Triboro Bridge Authority. Later he 
served as assistant liaison engineer for 
the New York World’s Fair, and worked 
on the design and construction of the 
New York International Airport. 


C. B. F. Brill 


David M. Greer, of Greer Engineering 
Associates, Montclair, N. J., and G. Ken- 
neth Jewell, consulting soils engineer 
and formerly soils engineer for the Ohio 
Turnpike Commission, have formed a 
partnership for the practice of soils and 
foundation engineering, under the name 
Greer-Jewell & Associates. The new firm’s 
office and laboratory are at 195 Chitten- 
den Avenue, Columbus, Ohio. 


Carl F. Thomas, secretary and chief 
engineer of the Spokane, Portland and 
Seattle Railway Company, has retired 
after 43 vears of service. Mr. Thomas has 
worked successively as draftsman, assist- 
ant engineer in the bridge department, 
resident engineer, and principal assistant 
engineer. Harland F. Moy will succeed 
Mr. Thomas as secretary and chief en- 
gineer. Mr. Moy has served the railway 
in many capacities since joining it in 


1937. 


HOW TO HANDLE 


#40 of a Series 


DRIED QUICKLY TO 
20 FT BELOW OHIO 
RIVER — NO SHEETING 


Pumping station, Huntington, W, Va. 
Contractor: Neighborgall Constr. Co. 


TO BEAT the river’s rise and to finish 
his job during low water level, the con- 
tractor asked Griffin for fast dewater- 
ing action. 


A DRIVE-CASING sand-wicked well- 
point system was installed, in 3 days, 
through silt, sand and clay layers, 48 


hours pumping dropped ground-water 
below subgrade. 


Two days later, the bottom slab was 
poured—another wet job handled 
speedily and economically, without 
sheeting, by Griffin. 


‘GRIFEIN 
WELLPOINT corp. 


881 East 141st Street, New York 54, N. Y. 
Hammond, Ind. H 


ton, Tex. Jacksonville, Fle. 


In Canada: Construction Equipment Co., Ltd. 
Toronto Montreal Halifox 
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Institute, 150 East 42 Street, New York 17, Water power in Alaska... The Geological 
. . N. Y. at 50 cents each. Survey has released to open file the results of 
New Publications research in potential hydroelectric power in the 
Steel series ... The newest section of the Juneau, Alaska, area. The preliminary report is 
American Iron and Steel Institute's “Steel Prod wailable for inspection at offices of the Geologi- 
ucts Manual” is off the press. This section, on cal Survey in Washington, D. C.; San Francisco 
Atomic energy ... ‘What's Available in the “Hot Rolled Carbon Steel Strip,’’ covers toler- ind Los Angeles, Calif.; Tacoma, Wash.; Den 
Unclassified Atomic Energy Literature’’ is a brief ance, method of inspection, and chemi al analy ver, Colo.; Juneau, Anchorage, and College 
description of reports released by the Atomic sis. For information write the Institute, 150 Alaska. 
Energy Commission, its contractors and other East 42 Street, New York 17, N. Y. 
sources. For information write the U.S. Atomic Screw-thread standards . . . Recent work olf 
Energy Commission, Technical Information Serv- Highway statistics . . . A historical summary the Interdepartmental Screw Thread Committee 
ice Extension, Oak Ridge, Tenn. of factual information dealing with highways sponsored by the Departments of Defense 
their use and financing, is made available by Army, Navy, Air Force, and Commerce, is 
Water and sewerage projects . . . Advance the Bureau of Public Roads, The 150-page reviewed in a new publication entitled ‘‘Screw- 
plans for water and sewerage «onstruction proj- bulletin may be purchased from the Superintend- Thread Standards for Federal Services."”” The 
ects, partially financed by the federal govern- ent of Documents, Government Printing Office 214-page handbook is the first of three volumes 
ment, are reviewed in a new bulletin. Copies of Washington 25, D. C., at $1.00 a copy. to be published by the National Bureau of 
Water and Sewerage Projects in the Advance - , Standards, Copies, priced at $1.25 each, may 
Planning of Non-Federal Public Works Pro- Filler metal comparison charts . . A compre- be ordered from the Superintendent of Docu- 
grams” are available at the Sales and Distribu- hensive set of welding rod and electrode com- ments, U.S. Government Printing Office, Wash- 
tion Branch, Office of Administrative Operations parison charts has been published by the Amer- ington 25, D. C. 
U.S. Department of Commerce, Wash. 25, D. C ican Welding Society. The 24-page booklet 
and at the Department of Commerce field contains _ brands, manufacturer's names and Concrete highways .. . Practical procedures 
offices. The price is 25 cents, AWS-ASTM _ specifications. Copies at. $2.00 and technical information concerning use of 
postpaid, may be obtained from the Society Portland cement concrete in highway construc- 
S. waterborne commerce . . . Publication 33 West 39 Street, New York 18, N. Y. tion are contained in a new booklet of the 
a report, entitled ‘“‘Waterborne Commerce University of Wisconsin Extension Division. The 
of the United States, Calendar Year 1956, Part Construction safety - «+ Two manuals have 134-page report ‘Portland Cement Concrete in 
3, Waterways and Harbors, Great Lakes,’’ is been added to the eee list v3 industrial Highway Egineering,”’ is designed for both the 
announced by Brig. Gen. Louis J. Rumaggi safety guide books published by the Accident construction worker and the highway engineer 
Division Engineer at Chicago, Ill. Copies at 70 Prevention Department of the Association of It is available from the Extension Bookstore 
cents each may be purchased from the U.S. Casualty & Surety Companies, “Power Line University of Wisconsin, Madison 6, Wis., for 
Army Engineer District, Lake Survey, 630 Fed- Safety Manual’ deals with the area of utility $2.50. 
eral Building, Detroit 26, Mich. company work which is responsible for almost 
two-thirds of all fatal accidents in the electric Iron and steel . . . ie Making, Shaping and 
Charting steel’s progress . . . A graphic facts ight and power industry. The second booklet lreating of Steel’ is a complete, one-volume 
report on the iron and steel industry has been Your Guide to the Safe Use of Powered work now published ‘ venth edition by the 
released in its 1957 edition by the American Iron Actuated Tools,’’ discusses the hazards inherent United States Steel Corporation. The illustrated 
and Steel Institute. The booklet deals with raw in procedure and equipment, and suggests mean 932-page text offers a comprehensive summary 
materials, iron and steelmaking capacity, ex- of avoiding them. For information write the of present-day theory and practice in iron and 
panding production, distribution, labor condi- Accident Prevention Department, Association of steel production. Copies, priced at $7.50 each 
tions, and the economy of the industry, Copies Casualty and Surety Companies, 60 John Street m be obtained from United States Steel, 
we available from the American Iron and Stee New York 38, N. Y. ffice Service-Stores, 525 William Penn Place 
tsburgh 30, Pa. The price to students of 
vecredited educational institutions is $5.00 a 


Information received before March 15, 
1958, will appear in the 1958 Directory 


Advance Information on 
FOR ASCE MEMBERSHIP DIRECTORY WRITE IN Attendance at ASCE 


THIS SPACE 


Name Chicago Convention 


Last Name (Please Print) First Name Middle Name ts coder. Do wot | 
send payment. No name needed. 
— To: Mr. Frank W. Edwards, 
osition Ss. General Chairman 

Please Print or Type All Information Stanley Ragineesing ‘Co. 
208 S. La Salle St. 
Name of Firm Chicago 4, Ill. 
of Organization S I plan to attend the Chicago Convention 
and I shall bring guests. During 
Business the Convention I plan to attend the follow- 
Address ing events, tickets for which I shall pur- 


Street chase when I register: 


FUNCTION No. or Tickets 
Monday, Feb. 24 

Pipeline Luncheon 

Residence Highway Luncheon 

Address Cocktail Party 


Street 

Tuesday, Feb. 25 
Division Luncheon 
Women’s Luncheon 


Wednesday, Feb. 26 
Membership Luncheon 


Send Mail and Publications to: Business Address Dinner-Dance 


| Residence Address Thursday, Feb. 27 
Research Luncheon 


Women’s Brunch 
Nature of Firm's 


Smoker 
Business 


Product, Business or Service (Not for PuLlication) Friday, Feb. 28 


Pewer Trip 
Laboratory Trip 
Public Works Trip 


Signature 
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TRANSACTIONS 
VOL. 122 (1957) 


By clipping this coupon and remitting as 
indicated below, the latest engineering mile- 
stone can be added to your technical library. 


Binding Members Non-members 
Morocco grained. ... 4.00 18.00 


Special discount to libraries and 
members of student chapters 


American Society of Civil Engineers 
33 West 39th St., New York 18, N.Y. 


Please send Vol. 122 th. 
(| am not).......a member of ASCE. 


Enter my standing order for future 
Transactions in the binding indicated. 


HYDRAULICS TRANSLATIONS 


To avoid duplication of effort and to bring the hydraulics 
engineer a definitive list of available translations of 
literature on hydraulics, the Committee on Research of 
the Hydiaulics Division has prepared "A List of Trans- 
lations of Foreign Literature on Hydraulics.” This ma- 
terial is available as ASCE Manual 35—the latest of a 
renowned series of authoritative publications on civil- 
engineering subjects. This Manual can be ordered by 


clipping this coupon and remitting as indicated below. 


American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 


Please send ASCE Manual 35. Enclosed is my check for 


(check one} 


[1 $1.00 for members Grade........... 


[] $2.00 for non-members 


Name... 


CFL 


ee 


Street... 
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CONVENTIONAL 
COLLECTOR 


RANNEY 
VERTUBE 


A Few Industries 


Granite City Steel Co. 

UL S. Steel Corp. 
Wheeling Steel Corp. 
Shell Oil Co. 
American Cyanamid Co. 
Eli Lilly ond Co. 
Monsanto Chemical Co. 
MacMillan & Bloedel Ltd. 


ASSURES YOUR 
WATER SUPPLY 


Already proven around the world 
as the collector that yields more 
naturally filtered water, with less 
equipment, less personnel, and 
fewer pumps than any other con- 
ventional system, 


RANNEY INTAKE 


THE RANNEY INFILTRATION GALLERY 
provides low cost water supply to industry 
and community. The gallery provides large 
quantities of clear non-turbid water in a 
revolutionary yet economical way, and it 
requires no maintenance. 


RANNEY VERTUBE. A natural gravel ver- 
tical water well at low cost, developed ex- 
clusively for low volume users. Engineered 
with the same precision and efficiency that 
has made Ranney a must for communities. 


THE RANNEY INTAKE designed to provide 
surface water efficiently and economically. 
These structures can usually fit into the de- 
sign of your engineering department or 


EY 


METHOD 


Alton Ave. 
Associated With 


Ranney Method Wesfern Corporation 
Ranney Method International, 


“Ranney Method Water Supplies, Inc. 
Columbus 19, Ohio 
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informative 
new booklet. 


EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS OF 


INTEREST 


11-B Transit Crane-Excavator 


TIME-SAVING ACCESSIBILITY, low cost 
maintenance, versatile crane-excavator 
service, and fast, rubber-tired mobilitvy— 
these are some of the significant advan- 
tages describing a new model transit ma- 
chine. The 11-B, designed simply and 
compactly to provide a low cost yet 
quality product, is readily convertible 
from a 10-ton lifting crane to a dragline, 
clamshell, hoe, or shovel to handle a 
variety of jobs. It is mounted on a 
modern 6-wheel drive carrier, which pro- 
vides up to 47-mph speeds. The new 
carrier, the manufacturer states, is 


designed for all-round mobility to cut 
high operating costs on busy scattered- 
job schedules. Several new features in- 
corporated in the design are tailored for 
contractors faced with low budget or 
high overhead problems. The emphasis 
is on ease of maintenance and quick 
accessibility. For example, the hoist 
shafts. horizontal transmission shaft, 
horizontal swing shaft, and swing circle 
are unit or bench assemblies, each de- 
signed to permit quick service or easy 
replacement as a unit. Bucyrus-Erie Co., 
CE-1, South Milwaukee, Wisconsin. 


Portable Microwave Instrument 


THE TELLUROMETER, AN ELECTRONIC de- 
vice for measuring long distances ac- 
curately is now being used extensively. 
Accuracies, for experienced crews, ar¢ 
1:200,000 (2 to 3-in. for 20 to 30-mi) 
when compared with established trian- 
gulation stations. Range is 500-ft up to 
20 or even 40-mi. A master and remote 
unit is required, each weighing 57-lb, 
which must be supplemented by a 6- 
volt storage battery. Thus it is easy to 
pack in to remote locations. A reason- 
ably direct line of sight is required but 
brush or light woods can be passed. Dis- 
tance between points is measured. A 
surveyors aneroid is used to determine 
difference in elevation for horizontal 
length determination. The unit includes 
a built-in radio telephone so you can 
still contact the man at the other end 
even if he cannot be seen. The Tellu- 
rometer can find the remote instrument 
within a cone of 10-deg. Conversation is 
limited within the 10-deg cone so has 
some privacy on its assigned frequency. 
Tellurometer, Inc., CE-1, 1346 Connec- 
ticut Ave. N.W., Washington, D. C. 
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Sealdtank 


A GIANT RUBBER-FABRIC container that 
looks like an overgrown toothpaste tube 
and may revolutionize the transporta- 
tion of liquid cargo for the trucking, 
railroad and barging industries has been 
developed. Called the Sealdtank, it 
makes possible for the first time the dry, 
liquid two-way haul—transporting dry 
cargo in one direction and liquid cargo 
in the same standard trailer or truck on 
its return trip. For the railroad industry 
it converts every box car and gondola 
car on the rails today into a potential 
liquid carrier. The same is true for 
barges, and for industrial plants the new 
tank provides an economical and effi- 
cient method of large volume liquid 
storage. The container is 56-in. in dia, 
35-ft long and holds 3,800-gal of liquid. 
It weighs 1040-lb empty and its capacity 
when filled with molasses, for example, 
is 22-tons. When empty it lies flat and 
can be rolled into a compact, cylindrical 
package 25-in. in dia and 7-ft 4-in. in 
length. United States Rubber Co., CE-1, 
1230 Ave. of the Americas, New York 20, 
N. Y. 
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AS REPORTED BY MANUFACTURERS 


Liquid Adhesive 


AN UNEXPECTED RESULT OF a routine 
test in one of the nation’s large research 
laboratories has led to the development 
of a new liquid adhesive so unique in 
its combination of rapid set-time and 
high strength that it promises to have 
widespread influence on industrial de- 
sign. How unique can be demonstrated 
by placing one drop of this colorless 
liquid on one end of a 2-in. steel rod. 
Press the end of a similar rod against 
this surface and hold for a few seconds. 
With eye bolts attached to opposite 
ends of this assembly, place it between a 
crane hook and a lifting harness. Within 
5-min, this one drop will easily support 
the weight of a 200-lb millwright. Mean- 
time, the bonding forces between the 
molecules within this drop are contin- 
uing to develop rapidly. Within 30-min, 
let’s drive one of the largest automo- 
biles on the market onto the lifting 
harness and fill it with passengers. A 
signal to the crane operator lifts it 
smoothly off the ground. One drop— 
30-min.—5000-lb. If the adhesive is per- 
mitted to set for 48-hour, three identical 
cars could be lifted simultaneously. All 
this is accomplished without the neces- 
sity for heat, pressure, evaporation of 
solvent, or long curing times, whereas, 
other high-strength adhesives require 
one or more of these conditions for suc- 
cessful bonding. Resulting from the poly- 
merization of a cyanoacrylate monomer, 
the adhesive action works well with a 
wide variety of materials including met- 
als, glass, wood, ceramics, and rubber. 
Eastman Chemical Products, Inc., CE-1, 
Kingsport, Tenn. 


Mars Design Contest Being 
Repeated 


To proving A “sHoWwcASE” for worth- 
while projects which often, in spite of 
merit, do not come before interested 
technical audiences, Mars Pencils is 
sponsoring its second (1958) annual de- 
sign contest. $100 is paid to winners sim- 
ply for the right to reproduce their 
designs in the Mars Outstanding Design 
Series. There are no strings attached; 
the designer is given full credit and re- 
tains all future rights to the project. In 
1957, four winners received cash awards 
and there were 14 honorable mentions. 
The subject can be almost anything— 
aviation, space travel, autos, trains. 
buildings, engineering structures, house- 
hold items, tools, machines, business 
equipment, etc. Projects will be selected 
on the basis of appeal to design-minded 
readers, broad interest, attractive pres- 
entation. J. §S. Staedtler, Inc., CE-1, 
Hackensack, New Jersey. 
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—_- BARCO MANUFACTURING CO. 


sure ways to reduce 
COMPACTION COSTS 


THE BARCO 
RAMMER 


Put Barco Rammers on the job and watch the 
results. One of the biggest advantages they offer 
is ability to handle work in minimum time. 


HIGH DEGREE COMPACTION—In test after test, 
Barco Rammers have demonstrated their ability 
to deliver 95% to 97.5% compaction (modified 
Proctor Method) —EASILY! EFFICIENTLY! 
ECONOMICALLY! 


FOR TOUGH JOBS — The Barco Rammer is especially 
useful for compacting fill in restricted areas close 
to walls, culverts, and abutments — in trenches, 
ditches. ONLY the Barco Rammer can produce 
specified high degree compaction on lifts up to 
20 inches. 


ONE MAN OPERATION — On area tamping, one 
man can average 20 to 30 cubic yards of fill per hour. 
On trench backfill, using lifts up 
to 24”, the rate for 18” trench is 
360 to 600 feet per hour. 


Ask for Catalog 621 


BARCO RAMMER 
for High Degree Soil Compaction 
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THE BARCO 
VIBRA-TAMP 


The new Barco VIBRA-TAMP is a proven tool — 
superior in design and performance — backed by 
leading equipment distributors representing Barco 
in all parts of the country. 


VERSATILE PERFORMANCE — For vibratory com- 
paction of granular base materials and tamping 
bituminous surfacing. 


ECONOMICAL —to buy, operate, and maintain! No 
special tools required. Saves your bigger, costlier 
equipment. Tamp up to 750 sq. yds. per hour. A 
real work-horse on sand, gravel, soil, chippings! 


EFFICIENT, DEPENDABLE — One man does the work 
of many with VIBRA-TAMP. Self-propelled. 
Operates in any weather. Works flush against 
curbs, foundations, and walls. Simple design and 
quality construction keep the machine on the job 
day in and day out. Moving 
parts fully enclosed. Handle ad- 
justable to comfortable height. 


Ask for Catalog 630 RA-TAMP 


« BARCO VIBRA-TAMP 
for Granular Fill and Bituminous Surfacing 


5618 tough St., Barrington, 


: 
BARC 


Save time 
Save money 


Adjusteble double bubble always 
visible THROUGH SAME EYEPIECE 
@s cross hoirs ond field. 


@ No need to turn telescope dur- 
ing leveling 

@ American type—erecting eye- 
piece, 4 leveling screws 

@ Unbelievably fast and accurate, 
yet simple-to-use. Economical! 


Mail this coupon for details & 


INSTRUMENT CORP. OF AMERICA 
43-22 Pearson St., Long island City, N. Y. 


Please send me Booklet J 
with information on Fennel. . . 


Double bubble Alidades 
Other levels Collimators 
Transits Stands 

Combinations [) Tripods 


Theodolites Repair of present 
instruments, (any make) 


ADDRESS 


EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Bumper-to-Back-of-Cab 


A NEW LINE OF CAB-Over-engine truck 
tractors with unique 48-in. bumper-to- 
back-of-cab dimension to haul maximum 
payloads has been placed in production. 
Designated as “Sightliner” models, these 
trucks are offered in the ACO-190, 200, 
and 220 series, are available in gross 


vehicle weight ratings from 24.000 to 
30,000-Ib, and come in five wheelbases: 
98, 104, 116, 128, and 140-in. They are 
powered by International 


| V-8 gasoline or LPG engines, and will 
| be available with diesel power at an | 


early date. International Harvester Co., 


| CE-1, 180 N. Michigan Ave., Chicago 1, 


Floating Pump House 


WITH AN UNUSUAL FLOATING pump 
house, which is feeding 14 million gal of 
process water a day to a new glass plant, 
intakes are maintained at a constant im- 


| mersion depth, regardless of the river 


| level. 


Pumps and intake screens are 
mounted on a_ welded steel barge, 


| moored to 4 steel sheet pile cells and 


fitted with pneumatic-tired wheels at 
each of its corners. The wheels run in 


| I-beam tracks welded to the sides of the 
| cells, which rise 60-ft above the normal 


water level. Mounted atop the 2 land- 


| ward cells is a steel hose reel, grooved 
| to receive 5 rubber hoses attached to an 
| elbow loading into the hollow axle of the 
| reel. To the axle is connected a pipe 
| which leads along a steel grid walkway 


| water 


to the shore and up the river bank to a 
treatment pliant. Steel cables, 
wrapped around the flanges of the reel 
and leading down to the barge on the 
riverward side and through a fixed 
sheave between the cells up to the barge 
on the shore side, control rotation of the 


| hose reel. The hoses are always properly 


spaced between barge and reel: when 


| the river rises, lifting the pump barge, 


the cables are pulled down, automati- 


| cally reeling in the hoses; when the 
| river falls, the hoses are paid out. Dravo 


Corp., CE 1, Neville Island, Pittsburgh | 


25, Pa. 


heavy-duty | 


Issued to Mark 
The Silver Anniversary of 


Singleton's MANUAL of 
STRUCTURAL DESIGN 


In conformity with ACI specifications, 
entirely new data is provided on con- 
crete joist, concrete slabs, flat slabs, 
footings 


stirrups, concrete columns, 


and retaining walls. Many additional 


pages $8.75 


provided on 
POSTPAID 


have also been 
structural 


steel. 
H. M. IVES & SONS, INC. 
Publishers 


— P.O. BOX 1396 — 
TOPEKA, KANSAS 


STEEL 
FORMS 


EFCO 


for 
concrete 
construction 


Consider these 
advantages: 
* Easy to handle and assemble. 
* Low original cost. 
Saving intime, material, money. 
* Lifetime steel faces never 
need to be replaced. 


Send coupon today 
for catalog 


Economy Forms Corporation G 


Box 128, H. P. Station 
Des Moines, lowa 


Please send catalog and address of nearest 
sales office (there are 2| coast-to-coast.) 


Name 


Firm name 


Street address. 


State 


City, 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Dependable Power Steering for 
Motor Graders 


THE GYDE-MASTER POWER STEERING 
Unit is an hydraulic-powered steering 
booster incorporating control valve and 
power section in one compact housing. 
It mounts in the steering shaft of a 
vehicle and provides control by apply- 
ing torque to the shaft. The unit pro- 


Hydraulic-Powered 


vides effortless turning for the operator, 
holds the vehicle on its course and 
absorbs road shocks applied to the front 
wheels. Because it replaces the operator 
for almost all steering operations, it 
reduces the time spent watching the ve- 
hicle and allows more time for manipu- 
lation of implements, speeding work and 
reducing operator fatigue. Precision Con- 
trols Co., CE-1, 5038 Chowen Ave., 
South, Minneapolis 10, Minnesota. 


“Plug-In Limit” Switch 


A NEW TYPE OF precision limit switch 
that can be replaced on the job in a few 
seconds with no required adjustments 
has been introduced. Called the “Plug- 
In Limit,” it answers the need of high- 
speed, automatic production lines for a 
longlife precision limit switch which al- 
lows immediate replacement. The unit 
consists of two parts; a terminal block 
enclosure, containing wiring connections, 
and a switch enclosure, including all 
moving mechanical and electrical parts. 
The switch enclosure is fitted with four 
current-carrying spring plugs, integrally 
molded to the basic switching element, 
and the terminal block with four cor- 
responding receptacles. When plugged to- 
gether, they form a complete switching 
unit. Actuating arms may be pre-set to 
switch Div., Minneapolis-Honeywell Reg 
ulator Co., CE-1, Freeport, Ill. 
eliminate on-the-job adjustment. Micro 
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YOU'LL KNOW WHAT’S THERE 
---BEFORE YOU KNOW IT... 


If you want to know what you’re 
going to run into below the sur- 
face... and just what equipment 
you will need to do the work 
properly and save you money... 
your call for exploratory drilling 
should be aimed at SPRAGUE 
& HENWOOD INC. They have 
a wealth of experience and modern equipment ready to serve 
you. Well-trained personnel, adequate supervision and the 
latest in machinery, all tend to assure you the results you 
are looking for. 

Don’t just build without foundation investigation . . . find out 
what’s down there, first . .. and let SPRAGUE & HENWOOD 
find it out for you... You'll know what’s there, before 
you know it. 


SPRAGUE & HENWOOD, Inc. 


SCRANTON 2, PA. a] 


BRANCH OFFICES: NEW YORK ¢ PHILADELPHIA © PITTSBURGH © ATLANTA 
BUCHANS, NEWFOUNDLAND ¢ GRAND JUNCTION, COLORADO 
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MATERIALS 


and METHODS 


Reflective Letters 


NeW REFLECTIVE LETTERS 500 times 
brighter than white paint—for traffic 
signs requiring extra brilliance, even in 
semi-lighted areas—have been  an- 
nounced. They are made of a “Scotch- 
lite” brand reflective sheeting which is 
covered with a rigid, transparent plastic 
sheet and backed with a flexible plastic 
film, and include numerals, arrows, bor- 
ders, periods, hyphens, and diagonals for 
fractions. Dept. R7-321, Minnesota Min- 
ing and Manufacturing Co., CE-1, 900 
Bush St., St. Paul 6, Minnesota. 


Largest Lightweight Concrete 
Pipe Cuts Costs 


A FAMILIAR SIGHT TO THE thousands of 
bathers at California’s popular Hunting- 
ton Beach State Park is the Southern 
California Edison Company’s new multi- 
million dollar steam generating plant. 
Situated just off U. S. Highway 101, its 
two pipelines reach over 1800-ft into the 
blue Pacific to circulate a maximum of 


(continued) 


352,000 gallons per min of sea water 
completely through the plant’s large 
condensation system. Made up of 16-ft 
long sections, each section has a 14-ft 
inside diameter. There are 230 of these 
used in the job, and each one weighs 
50-tons. Ordinarily, concrete pipe sec- 
tions of this size would weigh about 75- 
tons, but because of the use of light- 
weight concrete aggregate, the weight 
was reduced by % and approximately 
1% of the cost of laying the pipe was cut. 
Rocklite Products, CE 1, Ventura, Cali- 
fornia. 


Model D Spray Leader 
Bituminous Distributor 


THE SPRAY LEADER DISTRIBUTOR, a 
heavy-duty bituminous distributor, 
equipped with the durable controls re- 
quired for applying every type of bitu- 
minous material, is now available. It con- 
tains such advantages as a hi-low flue 
system which heats a smaller amount 
of material, at the lowest possible level, 
a heavy-duty Viking pump which will 
handle the longest spray bar with ease, 


the “Lite-Wate” circulating spray bar 
which is engineered to apply all types of 
asphalt, tar emulsion, road oils, and cut 
backs, and weighs only half as much as 
heavy steel bars, but is built to take 
punishment under rugged duty. Littleford 
Bros., Inc., CE 1, 453 Pearl St., Cin- 
cinnati 2, Ohio. 


1000-Ib Capacity Scale 


A NEW PORTABLE BEAM scale for general 
use in industry and agriculture has been 
produced. Known as the Model “57”, 
this new scale has a capacity of 1000-Ib. 
Construction is all metal, with a solid 
cast iron platform, and steel wheels. The 
understructure incorporates Howe’s sim- 
plified lever system, with ball bearing 
platform support designed to absorb 
loading shocks and reduce wear on the 
scale points for continued accuracy. The 
platform overlaps the base to keep out 
dirt and dust, but is easily lifted for 
periodic lubrication. Four types of beam 
are available—single, single with drop 
lever, double, and full capacity “Du-al.” 
Howe Scale Co., CE-1, Rutland, Ver- 
mont. 


TRANSIT - LEVEL 


Mode! 38-bF 


instrument. 


JUST 
ONCE 
INA 


LIFETIME! 


you acquire a 


WARREN-KNIGHT Instrument 


Practically eliminated during an entire lifetime of service 
are repairs and maintenance to a Warren-Knight Transit- 
Level. The design and construction of these superb instru- 
ments is so superior and so different that it is prudent 
to investigate them, if you are in the market. After all, 
an instrument that promises probable total elimination of 
repairs and maintenance — and will probably never be 
replaced during your entire remaining professional career 
— certainly offers you a dramatic saving. 


FREE 10 DAY TRIAL — So sure are we of your reception to 
this magnificent instrument that we offer it FREE for 10 
days trial test on your own work sites. You will find that 
over 40 superior advantages will save you time and effort. 
Prove for yourself the full facts concerning this unique 


Ask for Bulletin CE-81 that lists Full Details. 


ANIGHI 


136 N. 12th St., Phila. 7, Pa. 


~ 


Railhead or in plant facilities apply 
coating rapidly, uniformly 


Central or railhead plants 
are available to you for the 
application of Somastic® 
Pipe Coating. It is thick. It 
is seamless ...no holidays 
because of overlapping 
layers, or bubbles. It is 


re-inforced, permanently, It 
is rigid yet elastic. And... 
it is proven under adverse 
soil conditions for more 
than 25 years. Why not coat 
your pipe the better way? 


Write for full information 


Specializing in Pipe Protection Problems 
* Tate and Centriline ‘In Place” 
Interior Cement Mortar Lining ‘“‘in 
Plant” and ‘‘Railhead”’ Centrifugal ond 
Spinning of Cement Mortar or Coal Tar 
Linings —Somastic® Exterior Coating 

* Pipe Wrapping * Reclamation: 
Removal of Old Wrapping, Straightening, 
Blasting, Beveling, Testing. 
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Somastic® Coated Pipe is your per- 
manent protection against corrosion 


A Division of 
American Pipe 


Construction Co, 


2414 East 223 St. (P.O. Box 457) 
Wilmington, California 
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Wobbler Feeders 


UNIVERSAL WOBBLER FEEDERS, NOW 
classifying 1200-cu yd of gravel per hr 
on the Casitas Dam project, Oak View, 
Calif., will enable the contractor to op- 
erate continuously to the completion 
date of the fill contract, Feb. 2, 1959. 
The project is under contract to Winston 
Bros. Construction Co. and will require 
3,948.000-cu yd of fill material. Of this, 
3,207,000-cu yd are to be minus 3-in. 
and 741,000-cu yd are to be plus 3-in. 
Source of material is a sandstone and 
gravel pit near the construction site con- 
taining 83% under 3-in. and 17% over 
3-in. Moisture-filled sandstone and gravel 
is chuted to the feeder from dump 
trucks 21-f* above. Each Wobbler bed 
is composed of 16 oval-shaped, ribbed 
bars positioned alternately vertical and 
horizontal. They are set at angles of 90- 
deg to each other and timed to main- 
tain the same relative positions as they 
turn. Material dumped on the beds is 
given a rocking, tumbling motion as the 
bars revolve. Minus 3-in. material is 
worked loose from the larger pieces and 
dropped through spaces between the 
bars. Oversize is delivered off the end. 
Some 14-in. of winter rains cause ma- 
terial to plug hoppers but Winston Bros. 
are said to have saved more than $30,- 
000 on classifving by this method. Uni- 
versal Engineering Corp., CE-l, 625 
“C” Avenue, N.W., Cedar Rapids, Iowa. 


Candid Decade Scaler 


AN IMPROVED BASIC DECADE scaler for 
precision counting and registering of 
electrical impulses has been introduced. 
Known as the Candid Decade, Model 
DS-1A, it is designed specifically as a 
high quality scaler for the nuclear field. 
Equipped to power all basic nuclear de- 
tectors—proportional, scintillation, Gei- 
ger-Mueller and neutron instruments, it 


Rapid Reset Register 


contains a continuously variable high 
voltage power supply for operating the 
detectors. Outstanding feature of the 
scaler is its built-in safety factor to pre- 
vent counting errors. In approximately 
95% of all circuit malfunctions, the in- 
strument will signal by an ambiguous 
count. Nuclear Measurements Corp., 
CE-1, 2460 N. Arlington Ave., Indian- 
apolis 18, Ind. 
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NOW... provide containment of 


water, wastes, brines and sludges with 
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Pre-fabricated ““HYDROMAT” As- 
phalt Liners provide the ideal liner 
for all domestic, industrial and re- 
creational facilities where the con- 
tainment of water, wastes, sludges, 
brines, etc. demand a very efficient, 
economical and impervious lining 
material. “HYDROMAT" is quickly 
and easily installed as a monolithic 
liner with mechanically sealed joints 

.. will expand and contract with soil 
movements without rupturing or 
breakii:g the seal. Installed over (ex- 
posed) or under earth, concrete, 


For complete instal- 
lation and technical 
data write today 
for your copy of 
the "HYDROMAT 
MANUAL”, 


| 
FoR = | 
BETTER CONSTRUCTION | 


20 KIMBALL STREET | 
ELGIN, ILLINO!S q 


W. R. Meadows, Inc. 
20 Kimball Street, Elgin, Illinois 


Gentlemer.. 
ia Send my copy of the "HYDROMAT 


oO Have representative call. 


NAME TITLE. 


FIRM. 


gunite, steel or other materials... pro- 
vides the practical answer to the prob- 
lem of re-lining old, cracked concrete 
or gunite linings. “HYDROMAT”’ 
may be safely used for the contain- 
ment of potable water in clear well 
construction and its ruggedness and 
durability permit its use as a fully 
exposed lining in large reservoirs to 
depths exceeding 50 feet. “HYDRO- 
MAT” is available in three thick- 
nesses, %”, 14” and 54”, in 4’ widths 
and lengths up to 15’. . . longer 
lengths available on special request. 


MANUAL". 


ADDRESS. 
CITY. STATE 
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You're Not Behind 
The Times 
IF You're Behind a 


INSTRUMENT 


Obsolete surveying tools are 
time-consuming, wasteful 
... out of step with modern 
construction equipment 
used on your jobs. 


KERN 


MODERN surveying 
instruments available. Down- 
to-fundamentals, functional 
design . .. maximum 
operational efficiency and 
portability ... reliable 
precision results. 


KNOWN THE WORLD OVER 


tor accuracy, speed, 
reliability, economy. 
e Minimum set-up time 
© Fast, effortless, simple operation 
© Readings at a glance 
© Exceptional clarity and contrast 
of image 
* 
For Full Information Write for Brochure V 554 


PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 
Kern and Only Kern 

Offers You 
The Latest Designs of 


SURVEYING 
EQUIPMENT 


KERN 
INSTRUMENTS INC. 


120 Grand St., White Plains, N. ¥ 


TUTTI TTT 


EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Wheel-Type Drawn Ripper 


A new, 25,000-LB, wheel-type, drawn | 
ripper has been announced. Known as | 
the Southwest Extra Heavy RXH-3, it | 
boasts structural features such as box | 
beam sections of special design to with- 
stand the most severe job conditions. | 
Through a predetermined and set angle 
of the ripper shanks, quick, positive pen- 
etration is assured. Shanks are of special | 
alloy heat treated steel forging of cor- | 


Extra Heavy RXH-3 


rect ductility so as to resist shocks and 
strains imposed on them. Points are re- 
placeable to them, and are hard-faced 
to give maximum resistance to wear. 
The wheels are drum-type, mounted on 
Timken bearings. All rotating parts are 
designed for easy lubrication. Ripping 
depth is controlled through the cable 
and is quick and positive. Southwest 
Welding and Mfg. Co., CE-1, 3201 W. 
Mission Rd., Alhambra, Calif. 


New Concept in Grating Design 

A ROLL-LOCK ALUMINUM grating is now | 
being pioneered for installations in | 
chemical plants, oil fields, and confined | 
areas where corrosion resistance and 
spark-proof features are either impera- 
tive or highly desirable. It provides 
crimped bars permanently roll-locked 
into bearing bars to form a solid, one- 
piece, rattle-proof unit. Strong, yet light- 
weight, and designed to blend with the 
new look in buildings, it is available in 
Alecoa’s sunfast architectural colors. | 
These plus the modern design make it | 
handsome and decorative for grills, wall | 
panels, sunshades, and column facings. | 
There is also a designed-in flexibility | 
feature: one side of the grating is 
grooved for maximum anti-slip protec- | 
tion; the other side is smooth-surfacéd 
and can be reversed to form a slide- 
path for the movement of bags. boxes, 
and other products. Kerrigan Iron Works, 
Inc., CE-1, Nashville, Tennessee. 
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CORE BORINGS 


for 
Foundations, Dams, 
Bridges and all 


Heavy Structures 


GROUT HOLES 


Tinney Drilling Co. 


Grafton, W. Va. 


PHOENIX BRIDGE 
COMPANY 


Engineers 
Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 


PHOENIXVILLE, PA. 


Subsidiary —Barium Steel Corporation 
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Front End Loader 


A NEW FRONT END loader with a rated 
payload capacity of 19-cu ft has been 
announced. Struck capacity of the buck- 
et is 14-cu ft—maximum lifting load is 
3,000-lb. Designated as the Model L-7, 
the rubber-tired loader is now being in- 
troduced after two years of development 
and extensive field test in foundries, 
steel mills, chemical and fertilizer plants 
as well as other industrial operations. It 
is the first, and smallest in capacity, of 
several loader models that will be built 
by Euclid for bulk material handling 
and other work suitable for front end 
loader equipment. It has a number of 
features that provide exceptional ma- 


4-ft Wheel Base 


neuverability, easy operation and good 
versatility for intra-plant material han- 
dling. Conveniently located controls pro- 
vide instant response. Compact design 
permits operation in confined areas 
where other power equipment cannot be 
used. Equipped with torque converter 
and power shift transmission having syn- 
chronized non-stop high-low shift, speeds 
range up to 1l-mph forward or reverse. 
There is an interconnecting valve be- 
tween foot brake and the driving 
clutches within the transmission which 
permits machine to ease into restricted 
areas merely by operation of foot brake. 
Euclid Division, General Motors Corp., 
CE-1, Cleveland 17, Ohio. 


Speedy Moisture Tester 


MoIsTURE CONTENT OF SANDS, clays 
and other materials used in foundry 
and other practices can be determined 
in 40-seec by the Speedy Moisture Tester. 
This permits actual contro! in mixing 
or mulling operations as mixes may be 
tested before they are unloaded and 
correction made if moisture content is 
off. The tester is a compact portable 
unit, as foolproof as it is possible to 
build an instrument. It requires no fig- 
uring as moisture percent is read di- 
rectly on the dial. The Alpha-Lux Co., 
Inc., CE-1, 155 John St., New York 38, 
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HELP 


For Engineers! 


STANPAT—the remarkable tri-acetate that is pre-printed with 
your standard and repetitive blueprint items, easily transferred 
to your tracings by an adhesive back or front. Relieves time- 
consuming and tedious detail of re-drawing and re-lettering 
specification and revision boxes, standard symbols, sub-assem- 
blies, components and cross-sections. Saves hundreds of expensive 
hours of drafting time and money, frees the engineer 
for concentration on more creative work. 


SO SIMPLE TO USE: 
1) PEEL the tri-acetate adhesive from its backing 
PLACE the tri-acetate in position on the tracing. 


KS PRESS into position, will 


not wrinkle or come off. 


STANPAT CO., wuitestone 57, NEW YORK, U.S.A. 
Phone: Flushing 9-1693-1611 jane 


Please quote on enclosed samples. 
Kindly send me STANPAT literature and 


| 


Name. 


STANPAT CO. 


Address 


Ag j 
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i EQUIPMENT 
MATERIALS 
LEUPOLD 


, ABNEY LEVEL | (continued) 


Cathode-Ray Recorder 


THE FIRST PRODUCTION MODEL of the 

new 204-A12 Dynamic Temperature and 

Strain Recorder has just been completed. 

CONVENIENCE-ENGINEERED im . It features 12 channels of simultaneous 
FOR FAST, ACCURATE WORK a data in addition to a calibrated linear 


General Leveling Measuring Heights time base and zero time on a 10-in. 


Checking Grades Topographic Mapping AN, wide by 31%-in. long record. The model 
is designated especially for the high- 


speed recording of short-term dynamic 
phenomena such as encountered in bal- 
listic and related investigations. The 


Compact, dependable instrument made for lifetime service. 
Supplied with 4 scales held in milled slide ready for im- 
recision controlled index arm gives accurate readings. 
Bubble magnifier adjusts aiaiyons eyepiece to eae ABNEY LEVEL canted position of the drum camera and 
for carrying . . . no re-focusing for every job. ' HANDBOOK e-r tubes is only part of the unique 
4 STANDARD SCALES $33.00 ¥ Illustrates and de- packaging which gives 8 more channels 
READY FOR INSTANT USE Complete with all 4 com- scribes how to make of information than previous models, 
Degree monly used scales and Z full use of your with less than 10% increase in effective 
Per Cent saddle leather case. Ab- , Abney Level. volume. The recorder includes amplifi- 
Topographic ney Level Handbook in- nec toe gaan ers, timing circuits, automatic sequenc- 
Chainage Corrections cluded. co, Bo <n Abed ing and control circuits, and a drum 
At your Dealer or Send Check or Money Order (No C.O.D's) si ‘ sil camera with driving mechanism for 3600- 
Write for FREE rpm operation. Allegany Instrument Co., 
CE-1, 1091 Wills Mountain, Cumberland, 


LEUPOLD & STEVENS INSTRUMENTS, Inc. 


4 for Engi 
4445 N.E. GLISAN ST. - PORTLAND 13, ORE: — 


_ Photocopier 


A PATENTED PLASTIC air-cushion makes 
the brief-case Contoura-Portable the 
only photo copy machine useable face- 
down on open books, magazines, all 
bound material, following page contours 
right to the margins to make _ photo- 
exact copies in 30-sec. Producing crisp, 
black-on-white, permanent copies, at no 

use an ACKER SOIL SAMPLING KIT for damage to originals it cuts time, labor, 


and material costs, reproducing a page 


accurate sub-surface information 
With accurate sub-soil information, you avoid costly trouble later on. And, type and proof-read the same material. 
what better way to get this information than with a portable, easy to use eee pt sag pean 
Acker Soil Sampling Kit. For here is a versatile collection of twelve soil courthouse, or on trive. FG. Ladels 
sampling tools packed in a handy steel kit that can be carried in any car. Inc., CE-1, 105 Coulter St., Old Say- 
Write today for prices and Bulletin 26. CE brook, Connecticut. 


Slope-Beam System for Flat 
Roof Design 


A NEW CONCEPT IN LOW-PROFILE build- 
ing design—slope beam roof system— 
offering a substantial savings in labor 
and material costs has been introduced. 
It is a custom designed, fully integrated, 
complete framing unit package, which 
includes natural slope steel beams, and 
steel purlins te be used with most types 

| of roof deck. The principal structural 

Acker Soil Sampling Kit being used for test 4 441 & : | element around which this svstem is de- 
borings for bridge foundation. Over 30 years a5 TEE signed is the Steelcraft Slope Beam, a 
of soil sampling experience make this Acker welded assembly of structural steel 
kit the most useful you can buy! —< ! | plates fabricated in an automatie contin- 
' uous welder. Nat. Lehman, The Steel- 


FR DRILL C0 | 725 W. Lackawanna Avenve | craft Mfg. Co., CE-1, 9017 Blue Ash 
89 ne. Scranton, Penna. | Road, Cincinnati 42, Ohio. 
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Diamond Drill 


THE RECENTLY DEVELOPED DIAMOND 
Drill is announced as weighing 37-lb, 
having depth capacities up to 200-ft, and 
rated capacities for core diameters up 
to 6-in. Among the unit’s application 
are marine drilling, rock and concrete 
coring, blast hole drilling and soils 
sounding. Economic advantages include 
fuel consumption neighboring 2-gal per 
shift and as little as 144-gal of water 
consumed per foot of drilling. An over- 
head drive principle allows up to 10-ft 
strokes without rechucking the drill rod. 
Maximum core recovery and diamond 
bit economy «re results of the machine’s 


Weighs 37-lb 


exacting dynamic balance. Penetration 
speeds in excess of 1-ft per min have 
been obtained at depths of 100-ft ac- 
cording to the manufacturer. Engineer- 
ing features include a water cooled gear 
box, safety clutch, built in water swivel, 
and a convenient bullseye level. An 
aluminum magnesium alloy construction 
is used in the drill and engine, which is 
assembled by units for service conven- 
ience. A 54-hp, 2 eycle gasoline engine 
with a vacuum carburation system al- 
lows continued all angle drilling. A me- 
chanical advantage lever may be used 
for applving pressure in hard rock drill- 
ing and deeper holes. Wink Corp., CE-1, 
1518 N. 117th St., Milwaukee 13, Wis- 


consin. 


New Innovation in Uni-Form 


Panel System 

THE NEED FOR SPECIAL concrete chutes 
or job fabricated chutes is eliminated 
with the use of a standard Uni-Form 
Panel and adjustable pilaster form. Uni- 
versal Form Clamp Co. engineers have 
devised a simple method of providing a 
combination pouring pocket and con- 
crete chute by using standard items. 
The panel quickly becomes a chute when 
tilted into position and secured with 
bolts to adjustable pilaster forms. After 
pour is made, bolts are removed and 
form is pushed back into place. Universal 
Form Clamp Co., CE-1, 1238 N. Kostner 
Ave., Chicago 51, Il. 
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. .YOU CAN SOLVE YOUR WATERSTOP 
PROBLEMS IN A SCIENTIFIC MANNER 


In the past, smooth surfaced waterstops have been used in concrete struc- 
tures in the belief that they will effectively eliminate leakages resulting 
from water percolation around the waterstop. It has been a common prac- 
tice to specify 6” waterstops for ‘small jobs” and 9” waterstops for “big 
jobs”... this practice was not based on the results of any scientific analysis. 
A series of tests have now been conducted by the Ontario Research Foun- 
dation in order to determine how the functional performance of DURAJOINT 
Waterstops, 4” and 6” wide, will compare to the functional performance of 
Dumbell Type Waterstops, 6” and 9” wide, when embedded in concrete 
and subjected to hydrostatic pressures of various magnitudes. 

The tests provide positive proof that it takes the right combination of PVC 
material and multiple-ridge cross section design, found only in DURAJOINT, 
to stop water under all joint conditions that are likely to exist. The tests also 
proved that the 4” wide DURAJOINT Waterstop is far more effective than 
the 6” wide Dumbell Waterstop and the 6” DURAJOINT Waterstop is also 
far more effective than the 9” wide Dumbell Waterstop. 


Be sure to investigate these interesting results your- 
self...send the coupon (below) today, for your free 
— copy of the NEW DURAJOINT Technical Report 
Ft — No. 4. Contains complete technical data, graphic 
illustrations as to how the performances of water- 
stops compare, and actual copies of the test 
reports. If you are interested in waterstops, this 
report should prove to be one of the most inter- 
esting technical manuals you've ever read. 


121 HILL AVENUE + AURORA, ILLINOIS | 


| Gentlemen: DEPT. 20 
| [] Please send, without obliga- NAME 
tion, my free copy of Tech- 
nical Report No. 4. FIRM 
| DURAJOINT Catalog No. 457. 
| Have representative call. 


>. | Ispecify? 
size should | specify? | 
ig | 
| 
D T RAJ Ol NT TECHNICAL INFORMATION = 
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EQUIPMENT 
MATERIALS 


BASEAL' rubber base plate mzrnovs 


FOR CONCRETE 
PAVEMENT Urethane Foam Laboratory 


DuPont's New 6,000-sq ft laboratory 

has been built to evaluate equipment 

and techniques used in the manufacture 

— : of urethane foam products. It is provid- 

Keeps Water And ; Feo. ed with a spray booth large enough to 
: spray full-size building panels, auto- 

Forei n Materials BASEAL : sites mated prototy} equipment for molding 
g ‘ ee cushions, a molding line for larger items, 

5309 and slitters and die cutting machinery. 

From Entering Joint One of the largest pieces of equipment 
in the new laboratory, the cushion 

BASEAL molding line, dupheates production line 

At Bottom... 5310 techniques by using a convevor belt 
system for handling production flow. 
The line consists of a preheat oven, 
station for filling the molds, and a cur- 
ing oven. An overhead traversing mech- 
anism assures an even fill for each mold. 
Another molding line, which will handle 
For maximum protection of expansion On practically any mold up to a full-size 
and contraction joints in concrete pave- . mattress, has been designed to help cus- 
ment, and the elimination of pumping action at 
joint intervals, be sure the bottom of the joint is pro- slabs of urethane foam as thin as an 


tected against water seepage and the infiltration of foreign eighth of an inch, and the die cutting 


n.aterials. Specify Servicised ‘“BASEAL”’—a resilient rubber equipment can cut the material into any 
shape or pattern desired. E. I. DuPont 


base plate for expansion and contraction joints—made in two de Nemours and Co., CE-1, Wilming- 
types, specifically designed for optimum performance and ton, Delaware. 
joint protection. ““-BASEAL” provides long-time protection 
because it is an extremely stable rubber compound, resistant 
to deterioration caused by fungus growth, etc. 
Installation is simple. ‘‘BASEAL”’ is merely placed over the 
m avement base prior to paving. D i ili . . 
compacted p t bese prior to paving. Lue to ite resilient Multi-Range, Multi-Purpose 
characteristics, the material will conform to the terrain after : W h 
concrete is poured. a 
*‘BASEAL” is available in continuous lengths of 26 feet. A high 
torque app wation requiremen 148 
Standard width is 6 inches. been announced. Now by using a con- 
SAWED OR FORMED ventional light weight, small size and 
PARA-PLASTIC SEAL = | CONTRACTION JOINT low capacity torque wre neh, the range 1s 
increased as high as 900-ft Ib. A numbei 
Drawings at right show CONCRETE as standard stock items. A normal 150- 
Servicised “BASEAL”’ in place ft Ib capacity wrench can be increased 
d tracti for applications as high as 300-ft Ib, 
in expansion and contraction : Sak eee a normal 200-ft lb as high as 400-ft Ib, 


joints. “BASEAL” 5309 sealing bottom of contraction joint and a 300-ft lb to 600 or 900-ft Ib. The 
torque wrench adapter accessory 18 a 

PARA-PLASTIC SEAL KORK-PAK heavy duty, light weight, conventional 
: hand tool that enables using box end 
drive square so that sockets can be used. 

Catalog which illustrates > CONCRETE ; : ee Each of these may be interchanged and 
and details Servicised yet maintain the proper lever length of 
products for highway and eA rae the adapter. A wide range of box end 
heavy construction work. “BASEAL” 5310 sealing bottom of expansion joint openings are available from %-in. to 


214-in. Some customers will find it nec- 


= too essary only to invest in a single torque 


wrench rather than two or even three, 

o due to the multi-range feature of this 

< new product. It will in many instances 

| result in a substantial saving for users in 

CORPORATION ae the service field. P. A. Sturtevant Co., 


6051 WEST 65th STREET CHICAGO 38, ILLINOIS 
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Sree, Concrete Castina Forms—A new 
20-page bulletin #300, describing the full 
line of Form-Crete casting forms is now 
available. It is indexed by form types 
for easier reference. The sections include 
Double T, bridge beams, 1 beams, piling 
and other standard types plus a section 
showing a number of custom forms that 
were designed to customer specifications. 
Important additions to the Form-Crete 
line are forms for the P.C.I.A.A.8.H.0. 
approved bridge beams, various Double 
T forms and many casting accessories. 
Each form is illustrated specifica- 
tions are described in text and charts. 
Food Machinery and Chemical Corp., 
Florida Div., CE 1, P. O. Box 1718, 
Lakeland, Florida. 


TraNsistorizep Power Suppty—Bulletin 
ECR-A90A concerning the new Transis- 
torized Power Supply for two-way radio 
units, has been published. It provides 
advantages of transistor power without 
obsoleting the user’s existing radio equip- 
ment, and makes possible system mod- 
ernization without expensive mainte- 
nance. The cost of installing the new 
device is written off in savings from 
lowered maintenance expenses resulting 
from fewer vibrator replacements and 
service calls. General Electric Communi- 
cation Products Department, CE-1, 
Syracuse, New York. 


Weatuer ConcretiInc—The folder, 
“Craftsmanship in Concrete” is. now 
available. Dealing with cold weather 
concreting, it offers hints for successful 
placing, finishing and curing, and also 
provides many sound precautionary 
measures for winter concreting. Alpha 
Portland Cement Company, CE 1, 15 
S. Third Street, Easton, Pennsylvania. 


Cuttina Operatina Costs—Industrial 
Survey DH-538 made by field engineers 
shows how contractors, builders and re- 
jated operators in a wide variety of 
construction activities are getting more 
profits from their facilities by cutting 
unnecessary labor and maintenance 
costs, and by reducing downtime. More 
than 50 illustrated case histories outline 
specific results obtained by construction 
companies, and should prove of consid- 
erable assistance to others with similar 
problems. Dept. 117-C, The Gates Rub- 
ber Co., CE 1, 999 So. Broadway, Den- 
ver 17, Colorado. 


Hi-Test Prere—A complete line of cast 
iron soil pipe, fittings and related items 
for water, oil and gas service lines are 
discussed and fullv-illustrated in a new 
booklet. All dimensions and weights are 
extensively outlined in this 4-page 2- 
color folder. Complete specifications, in- 
cluding pipe lengths and bursting pres- 
sures are also given. Attalla Pipe & 
Foundry Co., Inc., CE 1, P. O. Box 211, 
Attalla, Ala. 
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...the name to remember 
when you specify 
9 or buy 
PILE DRIVING HAMMERS 


and PILING EXTRACTORS 


ROW WORKS INC. 327 North Bell Avenue, Chicago, U.S.A. 


F/S OPTICAL 
THEODOLITE 


Model 4150 NE 


This versatile Theodolite is designed 
for easy operation and high accu- 
racy. Its spindle rotates on ball 
bearings and can be released from 
the tribrach for interchanging with 
auxiliary equipment. 

®@ Both circles viewed 
simultaneously 

Independent scales allowing 
estimation to 6 seconds at a 
glance 

@ 30X Telescope, coated optics 

@ Self-checking Optical Plummet 


Single-lever repetition control 

Servicing by factory specialists 
F/S offers a complete line of high 
quality engineering instruments. 
Ask your nearest dealer or write 
today for detailed literature. 


FILOTECNICA 
SALMCIRAGHI, INC. 


41-14 24th St., L. 1. C. 1, 
DEALERS’ INQUIRIES INVITED”’ 


F/S DISTRIBUTORS: The A. Lietz Co., San Francisco and Los Angeles, Calif—National 
Blue Print Co., Chicago, Ill—Watts Instruments, Columbus, Ohio—Geo. F. Muth Co., Inc., 
Wash., D. C.— CANADA: Instruments 1951 Ltd., Ottawa, Toronto, Regina, Montreal. 
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Now! The FIRST Complete 


MATERIALS 


HANDLING 
HANDBOOK 


84 AUTHORITIES Combine 
The Know-how of Engineering 
and Industry — METHODS, 
SYSTEMS, DATA, DESIGN, 
INSTALLATION, OPERATION, 
AND EQUIPMENT! 


READY to help you cut costs in every phase 
of modern materials handling — here is the 
hard-won experience of American engineering 
and industry, organized in a single compact 
volume. Never before approached in scope or 
usefulness, this new Handbook explains the 
governing principles, the methods and sys- 
tems, and recommended equipment for mov- 
ing material at least cost — whether in raw, 
in-process, or finished form. 


ADAPTABLE TO ANY INDUSTRIAL SITUATION. 
The Handbook answers every basic question 
of work flow within and outside the plant. 
With it you now have the means for (1) sys- 
tematically analyzing your own materials 
handling operations, (2) planning for greater 
efficiency, (3) installing and operating im- 
proved systems, and (4) measuring results. 


* Editor: HAROLD A. BOLZ, Associate 
Dean, College of Engineering, 
The Ohio State University; 
* Associate Editor: 
GEORGE E.HAGEMANN, 
le; i4 


HOW-TO-DO-IT ILLUSTRATIONS. Hundreds of 
photographs, charts, drawings, cost and work- 
flow forms support the clear-cut recommenda- 
tions for choosing equipment, timing and co- 
ordinating job movements, factory layout, 
production control, stockpiling, delivery of 
finished products, etc. Text and illustrations 
reflect the entire literature 

of materials handling to date 

— condensed, arranged for 

instant reference. 

47 Sections! Factory Planning; 

Material Positioning Mechan- 

isms; Research; Communication 

Systems; Training Personne}, 

Handling Bulk Materials; Unit 

Handling; Scrap Classification 

and Handling; Containers; Pal- 

letization; Warehousing; Truck 

Railroad, Marine, Air Terminal 

Handling; Conveyors; Cranes, 

Derricks, Cableways; Elevators: 

Winches; Trucks; Tractors; Etc 


84 Contributing, Consulting Edi- 
tors 6x9 1750 pp. 960 ills. $20 


Sponsored by 
THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS and the 
AMERICAN MATERIAL HANDLING SOCIETY 


CLIP AND MAIL COUPON NOW! 


THE RONALD PRESS COMPANY 

15 East 26th St., New York 10 

Please rush _...__.. copies of the new, all- 

inclusive MATERIALS HANDLING HAND- 

BOOK. Price $20 per copy. 

DC Check Enclosed [) Bill Me OC Bill Firm 
( 


We pay postage when 
check accompanies order) 


fa) 
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Literature Available 


Concrete Carriers—A new, profusely il- 
describing 4-wheel 


lustrated brochure 
and 6-wheel drive concrete carriers has 
been prepared. Action photographs from 


widely divergent points in the northern | 


and southern hemispheres show how the 
all-wheel traction spots concrete where 


it is wanted despite adverse operating | 
conditions of weather, off-highway haul- | 
combination | 


ing, congested traffic. A 
photograph and diagram illustrates the 
smaller turning circle and greater ma- 


neuverability inherent in this equipment. | 


Oshkosh Motor Truck, Inc., CE-1, Dept. 
CC, Oshkosh, Wisconsin. 


Expansion Jornts—A new manual con- | 


cerning expansion joints and their uses 
has been made available. Entitled “De- 
sign Practices and Uses of Premoulded 
Joints in Concrete Pavements,” it in- 


cludes comprehensive technical data and | 


illustrations on the many types of pre- 
moulded joints, their applications and 
installation information. Expansion Joint 


Institute, CE-1, 121 Hill Ave., Aurora, | 


Illinois. 


Dvo-Pactor—How to slash equipment 
costs by using only one machine to do 
all types of fill and base compaction, seal 
coating, and surface rolling is explained 
and illustrated in “Compact Facts about 
the New and Revolutionary System of 
Duo-Paction.” This new booklet shows 
how the combination of pneumatic and 
steel rolls in a self-propelled unit ena- 
bles the Duo-Pactor to do the work of 
two or more separate types of equip- 
ment, and how the alternate action of 
rubber and steel rolls produces higher 
densities with big power savings. Seaman- 


Gunnison Corp., CE-1, 2763 S. 27th St., 


Milwaukee 15, Wisconsin. 


ENGINEERING Services—Available is a 
new 88-page general catalog of The Rust 
Engineering Co. and subsidiary compa- 
nies which is designed to show the scope 
of its engineering and construction serv- 
ices. There are over 200 picture examples 
of work performed. Separate sections 
are devoted to work for individual in- 
dustries, such as atomic, cement, glass, 
power, chemical, metallurgical and pulp 


and paper. Another section contains a | 


map showing job sites and a representa- 


tive list of more than 400 clients with | 
indications of the number of contracts | 
undertaken for each. The Rust Engineer- | 
ing Co., CE-1, 930 Fort Duquesne Blvd., 


Pittsburgh 22, Penna. 


Conveyor TrackK—A new bulletin, Form 
No. FT-57, illustrates the many applica- 
tions of the Rapistan Flow Track and 
shows how it can be combined with other 
conveyors or be used in various combina- 
tions of itself for a multitude of purposes. 
The new literature also includes com- 
plete specifications. Rapids-Standard Co., 
Inc., CE 1, 342 Rapistan Building, Grand 
Rapids, Mich. 


CONCRETE 
TESTERS 


The world’s finest low- 


cost precision testers. 


For 
CYLINDERS 
CUBES 
BLOCKS 
BEAMS 
PIPE 


If it’s a concrete tester 
you need—get in touch with 


FORNEY'’S, Inc. 


TESTER DIVISION 
P.0.BOX 310 . NEW CASTLE, PA. 


January 1958 « 


INC. 


CATALOGUE 
ON REQUEST 


10 €. 40th ST., NEW YORK 16, 
DETROIT: 2033 PARK AVE. 
CHICAGO: 228 NORTH LaSALLE ST. 
WASHINGTON, 0. C.: TOWER BLDG. 


GF CANADA: 700 BAY ST., TORONTO. 
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Films Available 


“Lirt SiaB’—The Lift Slab method of 
constructing and erecting concrete floors 
and roofs down on the ground instead 
of up in the air is shown and described 
in a 30-min film. “On the job” pictures 
show pouring the footings, erecting the 
columns, pouring the slabs one on top 
of the other, and lifting and securing 
slabs in place. Engineering limitations 
and freedoms of the Lift Slab method 
are described. Edward D. Gray, Great 
Lakes Lift Slab Corp., CE-1, 5306 W. 
Lawrence, Chicago, Illinois. 


for Repairing, 
Constructing, 
Lining: 

* Reservoirs * Dams 
Filter Plants Tanks 
* Sewage Disposal Plants 

* Stadiums Bridges 

* Sea Walls * Swimming Pools 


I> 


“THREE DIMENSIONAL DrarrinG’”—Engi- 
neers, draftsmen and production execu- 
tives will be interested to learn that a 
new educational sound film on “3 Di- 
mensional Drafting” is now available. It 
compares this new modern technique 
with conventional methods, and shows 


the many advantages of the 3-D meth- | 
ods over the flat plain or orthographic | PRESS 


Write for more 
information, 
including 48 
page “Gunite” 
booklet. 


drawings. John R. Cassell Co., CE-1, 
110 West 42nd St., New York 36, N. Y. 


Cc 


FLORENCE, ALA. 


“Here's How, With Cray Pire’—The | 1555 Helton Street 

latest and most efficient methods of sew- 

er construction are presented in a new 30 W. Washington 193 Emmett Street 
sound, color film. The 20-min movie | CHICAGO, ILL. NEWARK 5, N. J. 


describes, in actual location sequences, | 

how to construct modern underground 

waste systems. Among the basic steps 
fully explained and demonstrated are 


excavating, sheeting and bracing, bed- (Please print) 
ding, laying, jointing and_ backfilling. 
Mr. Robert Scott, Clay Products Associa- 
tion, CE-1, 100 North LaSalle St., Chi- Name 


cago 2, Illinois. 


“JONAH AND THE HigHway’—Dedicated 
to the highway engineer as a public serv- 
ice, this 27-min film is unique in many 
ways and is designed to focus attention 
on one of the most ambitious modern 
engineering undertakings—the building 
of the nation’s projected highway net- 
work. Produced in Hollywood for wide- 
screen theatrical projection, it is a part 
of U.S. Steel’s “Keep-Our-Roads-On- 
The-Go” Program, and will be seen in 
many movie houses and drive-in theatres 
throughout the country. United States 
Steel Corp., CE-1, 71 Broadway, New ' 
York 6, N. Y. 1 


| Mail to: 
| ASCE Convention Reservations 


| Hotel Sherman, Randolph & Clark Sts., Chicago, II. 


t Please reserve for my occupancy the following hotel accommodations: 


Firms—Available on a free loan 
basis, these 14 sound-color films describe | 
and the manufacture of finished steel | | | 
products. Four belong to the unusual | 
“Indian Paint” series, and depict the ' Other 
first discovery of iron ore by the Ameri- i 
can Indian who used the powdered ore | 
for face paint. The scene then shifts to Date and hour of arrival ...........- 
modern steelmaking operations, with | | i 
dramatic photos of the blast furnaces 
and open hearths. The Colorado Fuel 
and Iron Corp., CE-1, P. O. Box 1920, 


Chicago Convention of ASCE 
Hotel Sherman, Chicago, Ill., Feb. 24-28 


| 
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FIRST 


STEEL MESH DECK 
Making Mislory 


The first installation of an 
open steel grid flooring on any 
bridge in the world was made in 
1932, on the University Bridge, 
Seattle, Washington, by the 
Irving Subway Grating Co. The 
previous solid pavement on the 
bridge had been plagued by 
frequent repairs and accidents. 

After 24 years this decking is 
still in service on the Seattle 
Bridge. It has had no major re- 
pairs and has never even been 
painted. Not a single accident 
has occured due to the bridge 
flooring. 

Since then, 80% open Irving 
Decking has been used advan- 
tageously on hundreds of other 
bridges. 

This remarkable record of 
service speaks for itself. 


Write for complete information on 
Irving Bridge Decking. 


ECONOMICAL 


“A Fitting Grating 
for Every Purpose"’ 


IRVING SUBWAY GRATING CO., Inc. 


Originators of the Grating Industry 


Offices and Plants at 
5008 27th St, LONG ISLAND CITY 1, N. Y. 
1808 10th St OAKLAND 23, CALIFORNIA 


From the 


MANUFACTURERS 


MANUFACTURE RESUMED: Alundum 
non-slip stair and floor tiles, discontinued 
in 1955, are once again being manufac- 
tured. The Norton Company 
making tiles at that time to concentrate 
its efforts in the non-slip flooring field 
on the making of aggregates, 
used in terrazzo and cement floors and 
stairs ... BUY-BACK PLAN: plan 
intended to increase the availability of 
bank credit for contractors and other 
customers has been announced. Under 
the plan, Koehring Co. will underwrite 
credit arrangements negotiated between 
the equipment buyer and his bank. A 


stopped 


abrasive 


descending scale of values has been set 
up at which Koehring will repurchase 
the equipment if the buyer defaults in 
his payments to the bank ... NEW 
ACQUISITION: Sun Chemical Corp. 
has signed a contract to buy Ansbacher- 
Corp., leading independent p:g- 
ment manufacturer MERGERS: 
The Heltzel Steel Form and Iron Co., 
Warren, Ohio, for almost half a century 
one of the leading manufacturers of steel 
forms for concrete shaping, has joined 
with Leap, Inc., Lakeland, Florida, to 
design and produce a complete line of 
forms and accessories for the manufac- 
ture of prestressed concrete products 
... Edward J. Quirin, president of 
Frederic R. Harris, Inc., consulting engi- 
neers, announced the merger of his com- 
pany and the international management 
consulting firm of Wallace Clark and 
Co., Inc....RETIRED: Clessie L. 
Cummins has retired as Honorary Chair- 
man of the Board and as a director of 
Cummins Engine Co., Inc., Columbus, 
Indiana .. . TRUCK SALE: Mack 
Trucks, Inec., has disclosed the sale of 
four huge 30-ton dumpers to the Alcoa 
Exploration Co., a wholly owned sub- 
sidiary of Aluminum Company of Amer- 
for use in Alcoa’s Bauxite mining 
operations in the Dominican Republic 

EXPANSION JOINT INSTITUTE: 
A recent development of interest to the 
construction industry is the formation of 
the Expansion Joint Institute. Member- 
ship is composed of representatives of 
the following organizations: The Celotex 
Corp., W. R. Meadows, Inc., Presstite- 
Keystone Engineering Products Co., and 
Servicised Products Corp....NEW 
PRODUCT: Electricweld pipe in four 
standard sizes between 6°-in. and 12%- 
in. OD is a new product of Jones and 
Laughlin Steel Corp., Pittsburgh. These 
products, now being made on the com- 
pany’s previously announced $8,000,000 
mill, offer new possibilities for use in 
various industries where the more expen- 
sive, heavier wall seamless tubing has 
been required . . . APPOINTMENTS: 
Robert R. Eastty has been appointed 
Sales Manager of Kerrigan Iron Works’ 
Bridge Flooring Division. His headquart- 
ers will be at Kerrigan’s General Sales 
Offices, 274 Madison Ave., New York City. 


Siegle 


| 


SPEED AND ACCURACY 
WITH DEPENDABILITY 


Backed by more than a century of experience, the 
Watts Microptic Theodolite No. 1 provides fine ac- 
curacy, speedy operation and dependable precision 
performance. See your nearby Dietzgen Dealer for 
a demonstration of the Watts Microptic Theodolite 
No. 1 and other advanced-design Watts surveying 
instruments. Made by Hilger & Watts, Ltd., London, 
sold and serviced in the United States by Eugene 
Dietzgen Co. 


EUGENE DIETZGEN CO. 


Chicago New York San Francisco New Or'eans 

Los Angeles + Pittsburgh » Washington + Philade'phic 

Milwaukee - Kansas City + Denver - Seattle + Cincinnati 
Dealers in All Principal Cities 


HELP YOUR HEART FUND 
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For instructions and key abbrevia- 
tions, see next page. Each member is 
entitled to 100 different “Proceedings 
Papers” yearly, ordered from these 
pages, plus all papers of the Technical 
Divisions in which he registers. The lat- 
ter papers will be mailed automatically. 
Discussion of a paper will be received 
during the four full months following 
the month of issue. 


November 


1442. Discussion of Proceedings Papers 
1106, 1189, 1233, 1234, 1254, 1255, 1303, 
1316, 1318. (ST) Robert M. Barnoff closure 
to 1105. Anthony M. D/Gioia on 1189. John E. 
Goldberg, Kenneth H. Lenzen, R. A. Williamson 
Zdenek Sobotka, E. Neil W. Lane on 1233. 
DeForest A. Matteson, Jr. on 1254. Masso 


Naruoka, Benjamin C, F, Wei on 1255. Masso 
Naruoka on 1303. T, Au on 1316. Masso Naruoka 
on 1318 


1443. Electric Analog for Level-Net Adjust- 
ment, by Hsuan-Loh Su. (SU) A method is 
suggested, using the analogy between the electri- 
cal network and the level net, for adjustment of 
a level net. Calculation methods are simple, 
and results are automatically checked. 


1444. Electronic Computers in Surveying 
Operations, by Arthur J. McNair. (SU) Ex- 
amples of computing both routine and more 
elaborate problems by use of electronic digital 
computers in surveying operations are given. 
Opportunities for new concepts in the teaching 
of surveying by use of an electronic computer 


are described. 


1445. Distance Measurement with the 
Geodimeter and Tellurometer, by John S. Mc- 
Call. (SU) The practical uses of the measure- 
ment of distances by electronic means are pre- 
sented in this paper. Some of the applications 
would include rapid measurement of lines of a 
triangulation net, traverse in rough country or 
over bodies of water, and coastal hydrograph 
surveys, 


1446. Surveying and Mapping, St. Lawrence 
Power Project, by John D. Officer. (SU) The 
agencies developing the St. Lawrence Power 
Project solved many surveying and mapping 
problerns while obtaining detailed topographic 
and property maps, and establishing horizontal 
and vertical control for structures, Each agency 
had a different method of accomplishing the 
same coordinated results, 


1447. A Meteorological Method for Profile 
Surveying, by L. V. Toralballa. (SU) This 
paper derives a hydrodynamic equation similar 
to that which underlies the method generally 
known as Airborne Profile Recording, but one 
that is free from the assumption that the wind 
is geostrophic. An aircraft is made to fly along 
an isobar and certain atmospheric measurements 
are taken enroute, as well as at the ends of 
the trajectory and on the two ground points. 


1448. Discussion of Proceedings Paper 
1064. (SU) E. D. Morse closure to 1064. 


December 


1449. The Hydraulic Jump at an Abrupt 
Drop, by Walter L. Moore and Carl W. Mor- 
gan. (HY) The role of the drop in determin- 
ing the form of the drop and in stabilizing its 
position is clarified by analysis and experiment, 
Applieation of results is illustrated by examples, 
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1450. Transition from Laminar to Turbu- 
lent Flow in a Pipe, by M. R. Carstens. (HY) 
Transition from laminar to turbulent flow was 
observe! during flow establishment in a smooth, 
straight pipe. Turbulent spot formation was in 
qualitative agreement with the Tollmein-Schlicht- 


ing theory of small disturbances. 

1451. Flood Frequencies Derived from Rain- 
fall Data, by Joseph L. H. Paulhus and John 
F. Miller. (HY) A long record of peak dis- 
charges may be synthesized for any basin having 
a streamflow record of sufficient length to derive 
a unit hydrograph and to test a rainfall-runoff 
relation. 

1452. Flow Characteristics on the Ogee Spill- 
way, by Robert B. Jansen. (HY) A_ simple 
formula is developed for determining energy loss 
on an overflow spillway face. A criterion for 
establishing the pattern of velocity variation 
slong a level spillway apron is considered. 

1453. Discharge Characteristics of Rectangu- 
lar Thin-Plate Weirs, by Carl E. Kivndsvater and 
Rolland W. Carter. (HY) A solution for dis- 
charge characteristics of rectangular, thin-plate 
weirs is based on a simple equation of discharge, 
and experimentally derived coefficients. The solu- 
tion is compared with other experiments and 
formulas, 

1454. Air Binding in Large Pipelines Flow- 
ing Under Vacuum, by R. T. Richards. (HY) 
This paper examines the phenomenon of air 
binding and methods of control, with emphasis 
on the accumulation of air in sloping pipes. 

1455. Flow Through Circular Weirs, by 
J. C. Stevens. (HY) This paper presents a 
formula for theoretical flow through sharp 
crested circular weirs, involving use of elliptic 
functions. 

1456. Discussion of Proceedings Papers 
1015, 1082, 1165, 1201, 1260, 1264. (HY) 
J. C. Stevens closure to 1015, Aly Fathy and 
Aly Salem Shukry closure to 1082. H. Alden 
Foster closure to 1165. Robert T. Knapp on 
1201. Alvin J. Peterka, Alfred C. Ingersoll, S. 
Leliavsky on 1260. Alvin J. Peterka on 1264. 

1457. Design of Large Pressure Conduits 
in Rock, by F. W. Patterson, R. L. Clinch, 
and I. W. McCaig. (PO) This paper presents 
a review of theoretical principles and design 
assumptions which influence design and describes 
design, fabrication, and construction of pressure 
conduits for three developments in Canada, 


1458. Factors in Selection of Pieve Di 
Cadore and Fedaia Dams, by Carlo Semenza. 
(PO) The procedure followed by a large oper- 
ating company in Italy in selecting the type of 
dam best suited to a given locality is described. 


1459. Water Resources and Water Develop- 
ments in Alabama, by Melvin R. Williams. 
(PO) The water resources of Alabama are 
evaluated and increasing demands on the supply 
made by growth and development of the state 
are described. 


1460. Discussion of Proceedings Papers 
1184, 1267, 1344, 1350. (PO) Maurice R. 
Scharff on 1184, William T. Moody on 1267 
Carlos S. Ospina on 1344, Carlos S. Ospina on 
1350. 


1461. Vortex Flow Through Horizontal Ori- 
fices, by J. C. Stevens and Richard C. Kolf. 
(SA) Practical use has been made of vortex 
flow in combined sewers. For a vigorous vortex, 
the coefficient of discharge may be as low as 
10%. 

1462. Fiscal Operations of the Buffalo 
Sewer Authority, by Frederick W. Crane. (SA) 
This paper describes the fiscal phases of opera- 
tion of a metropolitan sewerage system under a 
public authority organization. 

1463. Effect of Local Weather on Air-Pollu- 
tion Problems, by A. L. Danis. (SA) Valid 
findings in the study of an air-pollution prob- 
lem can be made only from local meteorological 
data. Five eases showing effects of local weather 
on diffusion of air-borne pollutants are examined. 

1464. Sodium Metaphosphate Glass in Water 
Treatment, by David H. Howells. (SA) This 
paper provides, by a review of literature and 
field practices, information regarding sodium 
metaphosphate glass requisite to its effective 
utilization by the sanitary engineer. 

1465. Lake Intakes, by Carl W. Reh. (SA) 
The problem of locating water intakes in the 
Great Lakes poses problems from both a hy- 
draulic and a sanitary viewpoint. Design con- 
siderations for lake intakes, and operating his- 
tories of several lake intakes are given. 

1466. Discussion of Proceedings Papers 
1274, 1335, 1337. (SA) R. N. Roberts on 
1274. Ralph Stone on 1335. Ralph Stone on 
1337. 

1467. Opening Remarks, by Mason G. Lock- 
wood. (AT) This paper is a presentation of 


American Society of Civil Engineers 
33 W. 39th St., New York 18, N. Y. 
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the purposes behind the Jet Age Airport Con- 
ference, summarizing its current problems and 
intents, 

1468. Orientation, by Joseph D. Blatt. (AT) 
This paper examines the responsibility of the civil 
engineer in planning air terminals to meet re- 
quirements imposed by the introduction of tur- 
bine powered aircraft into the civil air fleets. 


1469. Civil Jet Transport Noise, by Donald 
A. Buck. (AT) Three years of testing with the 
Boeing 707 Prototype has provided data on 
jet engine sound suppressor development and 
noise considerations. Test results indicate that 
jet transports can be integrated into world- 
wide airline systems. 

1470. Operational Characteristics of the 
Douglas DC-8, by J. B. Edwards. (AT) This 
paper considers planning of aircraft for the 
jet age, gives a description of the Douglas DC- 
8, and describes operational capabilities of this 
aircraft on and around air terminals. 


1471. Convair 880 Airport Operations, by 
A. D. Riedler. (AT) This paper describes the 
forthcoming Convair 880 jet transport due for 
airline operation in 1960. Operation at the air 
terminal and a statement on ground service is 
presented. Illustrations detail dimensions, range 
and power plants, among others. 

1472. Jet Age Planning, by James T. Pyle. 
(AT) This paper examines problems brought 
up by the impending use of jet transports. Such 
matters as traffic control, servicing facilities, and 
certification of jets are treated. 


1473. Traffic Estimates and Airport Eco- 
nomics, by Kenneth A. Osterberg. (AT) Air- 
port expenses are a major item of air transpor- 
tation costs. Terminals should be planned to use 
space frugally and to avoid overbuilding. Traffix 
forecasts will assist designers by showing the 
space required. 

1474. Protection of Airport Approaches, by 
Chester G. Bowers. (AT) Studies on the 
operating of turbo-prop and turbojet commercial 
aircraft show that these aircraft do not create 
new problems regarding obstructions to air nav- 
igation. No changes are contemplated by the 
Civil Aeronautics Administration for determining 
obstructions to air navigation because of the use 
of jet aircraft in civil aviation. 

1475. Jet Transport Ground Handling, by 
Donald B. Talmage. (AT) Variations in ground 
service requirements for the new jet and turbo- 
prop aircraft are examined. Features of some 
of the more radical proposals are summarized. 

1476. Airports, Planes and People, by Wil- 
liam L. Pereira. (AT) The purpose of the jet 
age airport and passenger is yet to be fully 
recognized. The master planner and the air in- 
dustry must design a dynamic, integrated ground 
complex whose purpose is accommodating the 
planes and passengers of tomorrow’s air travel. 


1477. A Statistical Approach to Runway 
Length, by Ralph T. Glasson. (AT) This 
paper examines the statistical nature of var- 
iables affecting takeoff runway length. Effect of 
variation on payload, climatological factors, and 
airplane performance is covered. The need for 
individual analysis of each airport is stressed. 


1478. Airport Configuration, by W. E. Cul- 
linan, Jr. (AT) This paper considers adjust- 
ments which are possible in layouts of existing 
airports to improve efficiency and release areas 
for building development or expansion. The rela- 
tionship between runway pattern and airport 
capacity is also examined. 


1479. Effects of Jet Blast and Fuel Spillage 
on Bituminous Pavements, by W. J. Turnbull 
and Charles R. Foster. (AT) Studies con- 
ducted by the Corps of Engineers for the U. 8 
Air Force show the critical effects of jet blast 
and fuel spillage on tar concrete, asphaltic con- 
crete, and rubberized-tar concrete pavements, 


1480. USAF Airfield Pavement Problems in 
the Jet Age, by George W. Leslie. (AT) A 
review of the experience of the U. S. Air Force 
with airfield pavements for military jet aircraft 
is presented for the benefit of commercial opera- 
tors who will be concerned with providing paved 
facilities for commercial jet aircraft. 


1481. The Jet Age Airport and its Neighbors, 
by Charles E. Rosendahl. (AT) Airport com- 
munity problems incident to civil jet aircraft 
operations are presented in this paper. Noise 
and vibration problems in the vicinity of air 
terminals will change as jet aircraft are intro- 
duced, 


1482. Fueling U. S. Air Force Aircraft, by 
George B. Seeley. (AT) Fueling systems re- 
quired by modern jet aircraft are markedly 
different from those required by the aircraft of 
World War II. Development of the multiple- 
outlet system and the filter-meter hose carts is 
outlined with emphasis placed on the necessity 
for providing fool-proof operation. 


1483. Airport Master Planning for the Jet 
Age, by Herbert H. Howell. (AT) Continuous 
increases in air traffic are forecast resulting in 
greater loads on our airports system. Commu- 
nities must plan for the future on a system con- 
cept because of the interdependence of all air- 
ports in the system, 


1484. Approach and Runway Lighting for 
Jet Age Aircraft, by Howard J. Fry. (AT) 
This paper covers testing of airfield approach 
lighting systems. Special emphasis is placed on 
strobeacon and flush lighting units. 

1485. Discussion of Proceedings Paper 1480. 


(AT) Frank H. Gardner, Carlton H. Bascom 
on 1480 


1486. Professional Earnings and Satisfac- 
tion Survey of Civil Engineers: Report of the 
Junior Activities Committee, Kansas City 
Section, ASCE. (BD) A survey was under- 
taken by the Junior Activities Committee to 
reveal conditions of satisfaction with employ- 
ment and salary within the membership of the 
Kansas City Section, The results have been 
plotted to indicate those conditions by age of 
employee, type of work, and by employer group. 


1487. Engineers and Unions: Report of a 
Special Committee of the Junior Member 
Forum of the San Francisco Section, ASCE. 
(BD) The purpose of this report is to examine 
the relationship between engineers and unions, 
emphasizing the problem of unionization and 
collective bargaining for engineers, 


1488. Circulating Water Systems of Steam 
Power Plants, by R. T. Richards. (PO) The 
need for reliability and economy in circulating 
water systems justifies careful hydraulic design 
This paper examines some hydraulic features 
which require special attention. 


1489. Computer Studies of Penstock and 
Governor Systems, by Eldo C. Koenig and 
Howard A. Knudtson. (PO) A_ high-speed 
electronic differential analyzer is used to solve 
equations describing dynamic characteristics of 
a hydroelectric generating system. 


1490. Economic Advancement Objectives, 
Final Report of the Task Committee on Study 
of Economic Advancement Objectives of the 
Board of Direction. (BD) This report is sub- 
mitted by the task committee which was e-tab- 
lished by the Board of Direction to make a 
complete new study and investigation as to what 
the Society can do to improve the economic 


status of its members 


1491. Tomorrow’s Engineering Problems, by 
C. C. Furnas. (BD) The solutions of old prob- 
lems frequently create new problems. The new 
engineering problems concern the use of our 
natural resources, 


1492. Divided Flow Through a Divergent 
Inlet Conduit, by Stavros Tsakonas. (HY) 
This investigation is concerned with the de- 
termination of the characteristics of divided flow 
phenomena. Two models have been analytically 
and experimentally investigated. 


1493. Abstracts and Index to Proceedings, 
Volume 83, (1957) (BD) A list of abstracts 
and a subject and author index have been pre- 
pared for all Proceedings Papers published in 
1957; the numbers covered are 1136 to 1492. 
The subject headings used were taken from the 
names of the technical divisions of the Society; 
other headings were added when deemed neces- 
sary. By use of the author index, it is possible 
to trace all the discussions that a paper has 
received 


matical] 


after the receipt of the registration form. 


papers in excess of his free allotment. 


ordered to avoid unwanted duplication. 


annual rates: Members of ASCE, $15.00; 
members, $40.00; libraries, $25.00. 


annual subscription rates. 


INSTRUCTIONS 


1. Every ASCE member can be registered in two of the Technical Divisions and receive auto- 
all re sponsored by those Divisions. Such registration will be effective 30 days 


2. In addition to those papers sponsored by the Divisions in which he is registered, a member 
is entitled to 100 different papers during a fiscal year beginning October 1. 


3. Members’ accounts will be charged 25¢ each for additional duplicate copies of a paper and for 


4. Papers should be ordered by serial number. The member should keep a record of papers 


5. Non-members of the Society may order copies of Proceedings papers by letter with re- 
mittance of 50¢ per copy; members of Student Chapters, 25¢ per copy. 


Standing orders for all Papers in any calendar you ays be entered at the following 


Chapters, $15.00; non- 


Transactions. Specially selected ProceepiIncs papers with discussions will be included in Trans- 
actions. Annual volumes of Transactions will continue to be available at the current estabilshed 


To Members To Non-Members 
$4.00 $18.00 


3.00 17.00 
2.00 16.00 


KEY TO TECHNICAL 
DIVISION SPONSORSHIP 


(AT) Air Transport 
(CP) 
(CO) 
(EM) 
(HW) 
(HY) 
(IR) 
(PL) Pipeline 
(PO) 
(SA) 
(SM) 
(ST) 
SU) Surveying and Mapping 
(WW) Waterways and Harbors 


City Planning 
Construction 
Engineering Mechanics 
Highway 

Hydraulics 

Irrigation and Drainage 


Power 
Sanitary Engineering 
Soil Mechanics and Foundations 


Structural 
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Professional Services 


Listed alphabetically by states 


PRESSURE CONCRETE COMPANY 
Engineers and Gunite Contractors 


Design and Construction of Prestressed 
Tanks and Swimming Pools 
Gunite Restoration and Repairs to 
Concrete Structures 


1555 Helton Street, Florence, Alabama 


PALMER & BAKER, ENGINEERS, INC. 
Consulting Engineers and Architects 
Tunnels, Bridges, Highways, Airports, Indus- 
trial Buildings, Harbor Structures, Soils, 


Materials and Chemical Laboratories 


Mobile, Ala. New Orleans, La. 
Washington, D. C. 


JOHN S. COTTON 


Consulting Engineer 


Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 
dams and their foundations, tunnels, marine 
structures, valuations, rates 


24 Evergreen Drive, Kentfield, Calif. 


DAMES & MOORE 
Soil Mechanics Engineering 
Los Angeles e San Francisco @ Portland 
Seattle Salt Lake City Chicago 


New York e Atlanta e London 


General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


FAIRCHILD AERIAL SURVEYS, INC. 


Aerial Photography Contour Maps 
Airborne and Marine Geophysics 


Highway Mops City Maps 


224 E. 11th St., Los Angeles 15 
30 Rockefeller Plaza, New York 20 
Chicago, Tallahassee, Boston, Geneva 


MAURSETH & HOWE 
Foundation Engineers 
Soil Investigations @ Laboratory Testing 
Consultants ¢ Engineering Geology 
Construction Supervision 
Offices ond Eastern 
laboratories: Associate: 


2601 South Hill St. 
Los Angeles 7, Calif. 


George R. Halton 
Newark, N. J. 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER CONTRACTOR 


Investigation Reports Valuations 
Design Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


JACOBS ASSOCIATES 
Consulting Construction Engineers 


Appraisal of Construction Costs e Methods 


Analysis e Field Engineering eJob Man- 
agement e Review o ing Documents 
for Construction omy e Engineering 
Geology e Plant and Equipment Design 


503 Market Street 
San Francisco 5, California 


SOIL TESTING SERVICES, INC. 

Consulting Engineers 

John P. Gnaedinger Carl A. Metz 

Sub-Surface Investigations, Laboratory test- 

ing, Inspection, Engineering Reports And 
Design of Foundations 

3521 North Cicero Ave., Chicago 41, Ill. 

Kenilworth, N. J.—San Francisco, Calif. 
Vedado Hana, Cuba 


SAENZ-CANCIO-MARTIN 
Ingenieros 
ALVAREZ y GUTIERREZ 
Arquitectos 
Consulting Engineers and Architects 
Ave. de la Independencia 774 
Ensanche del Vedado, Habana, Cuba 


ALVORD BURDICK & HOWSON 
Consulting Engineers 
Water Works, Sewerage, Water Purifica- 


tion, Sewage Treatment, Flood Relief, Power 


Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, TOWNSEND 

& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
and Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Reports, 
Traffic Studies, Airports, Gas and Electric 

Transmission Lines 
351 East Ohio Street, Chicago 11, Illinois 

912 Indiana St., Greencastle, Ind. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 


Public Transit Subways 
Traffic & Parking Railroad F 
Expresswoys Indust 


la 

Grade Separations Municipal Works 

Urban Renewal Port Development 
150 North Wacker Drive, Chicago 6 

San Francisco Toronto Oklah City 


MERCHANT & NANKIVIL 
Consulting Engineers 


JENKINS, 


Sewerage 
Water Systems 
Industrial Plants 

Recreational Facilities 
Investigations and Reports 
805 East Miller Street 

Springfield, Illinois 


Municipal Improvements 
Power Development 
Traffic Surveys 
Flood Control 
Airports 


NED L. ASHTON 
Consulting Engineer 


Aluminum and Steel Structures 
Bridges and Paraboloidal Antennas 
Swimming Pools and Foundations 
Welded Design and Strengthening 


820 Park Road lowa City, lowa 


STANLEY 
ENGINEERING COMPANY 


Consulting Engineers 


208 S. LaSalle Street 
Chicago 4, Illinois 


Hershey Building 
Muscatine, lowa 


PAN AMERICAN ENGINEERS 
Consultants 


Highways, Water, Sewerage, Gas, Drainage, 
Power, Municipal Works, Irrigation, Flood 
Control, Industrial Developments. 


1022 Tenth St. 3415N. Acadian Thruway 
Al dria, L 


GREELEY AND HANSEN 
Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 


Industrial Wastes 


220 S. State Street, Chicago 4, Illinois 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harza 
Hydroelectric Plants and Dams 

Transmission Lines 

Flood Control, Irrigation 

River Basin Development 


400 West Mad’son Street Chicago 6 


WOODWARD, CLYDE, SHERARD 
AND ASSOCIATES 


Soil and Foundation Engineering; Earth Dams; 
Engineering Geology; Highway and 
Airport Pavement Design 


1150 28th Street Oakland, California 
1240 W. Bayaud St., Denver, Colo. 
Suite 310, V.F.W. Bidg., Kansas City, Mo. 
4815 Dodge Street, Omaha, Nebraska 


INTERNATIONAL 
ENGINEERING COMPANY INC. 


Engineers 


Investigations Reports Design 
Procurement e Field Engineering 


Domestic and Foreign 


74 New Montgomery St. 
San Francisco 5, California 


HAZELET & ERDAL 
Consulting Engineers 


Design, Supervision, Investigations, Reports 
Fixed Bridges Movable Bridges 
Expressway Systems Harbor Works & Dams 

Dixie Terminal Bidg., Cincinnati 2, O. 

Monadnock Block, Chicago 4, Ill. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Louisville 2, Ky. 


a. Baton Rouge, La. 


EUSTIS ENGINEERING COMPANY 


Foundat‘on and Soil 


laboratory Tests 


Soil Borings 
Reports 


Foundation Analyses 


3635 Airline Highway 
Metairie, Lovisiana 


FROMHERZ ENGINEERS 
Structural Civil Sanitary 


Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 
age, Foundations, Industriol Waste Dis- 
posal, Investigations, Reports, Plans and 
Specifications, Supervision 


816 Howard Avenue, New Orleans 


WHITMAN, REQUARDT 
AND ASSOCIATES 

Engineers 
Sewerage and Water Systems, Highways 
Airports, Industrial and Power Plants and 

Other Structures 
Reports e Designs e Specifications e 

Supervision 

1304 St. Paul Street Baltimore 2, Md. 


MADDOX AND HOPKINS 
Engineers and Surveyors 


Plane and Geodetic Surveys 
Topographic Maps e Photogrammetry 
Highways, Utilities, Structures 


8506 Dixon Ave. Silver Spring, Md. 


CLARKESON ENGINEERING 
COMPANY, INC. 

Highways, Bridges, Structures, Airports, 
Dams, Traffic Surveys, Reports, 
Waterfront Facilities 
285 Columbus Avenue, Boston 16, 
Massachusetts, Suite 200, 2000 P St. 
NW, Washington, D. C. 


DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 


_] lam already enrolled 
or 
[_] | wish to be enrolled 


Division and receive auto- 
matically the Journal of 
that Division. 


In addition, | wish to be 
enrolled in the 


Division and receive auto- 
matically the Journal of 
that Division. 


(Signature) 


(Please print name) 


(Membership grade) 


C. MARTIN RIEDEL 
Consulting Engineer 


Chemical Soil Solidification Engineering 
for 


Tunnels, Shafts, Mines, Foundations 
Underground Structures 
7650 S. Laflin St. Chicago 20, Illinois 
Tel: Vincennes 6-6022, -23 


PLEASE PRINT MAILING ADDRESS ONLY 


(Number and Street) 


(City) 


State 
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Professional Services 


Listed alphabetically by states 


FAY, SPOFFORD & THORNDIKE, 
INC. 


Engineers 


Airports, Bridges, Turnpikes 
| Water Supply, Sewerage and Drainage 
Port and Terminal Works, Industria! Bidgs. 


Boston, Massachusetts 


SVERDRUP & PARCEL, INC. 


Engineers © Architects 
Bridges, Structures and Reports 
Industrial and Power Plant 
Engineering 
915 Olive Street, St. Lovis 1, Mo. 


417 Montgomery Street, 
San Francisco 4, Cal. 


JACKSON & MORELAND, INC. 


Engineers and Consultants 


Design and Supervision of Construction 
Reports e Examinations e Appraisals 
Machine Design Technical Publicctions 


| Boston New York 


METCALF & EDDY 


Engineers 


Investigations Reports Design 
Supervision of Construction 

and Operation 
Laboratory 


Valuation 


Management 
Statler Building « Boston 16 


BENJAMIN S. SHIENWALD 
Architectura! Consultants 
on 
Engineering Projects 
Design e Supervision e Reports 


85 South Street Boston 11, Mass. 


The Thompson & Lichtner Co., Inc. 


Civil and Industrial Engineers 


Design, Supervision, Testing, 
Engineering and Production Studies 
Special Structures, Tunnels, Airports, 


| Highwoys, Foundations 


, Mass. 


boratory Brookli 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 

Port Facilities 
Investigation, Reports, Design 


238 Main St. Cambridge 42, Mass. 


BLACK & VEATCH 
Consulting Engineers 


Sewage, Electricity, Industry, Reports, 
ision of Construction Investi- 


gations, Valuation and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 


Engineers Architects Consultants 


Kansas City, Missouri « P.O. Box 7088 


Phone: DEimar 3-4375 


GUNITE CONCRETE & 
CONSTRUCTION COMPANY 


Engineers « Cement Gun Speciolists « 
Controctors 
Linings, Encasing, Insulating, Repairing, 
Fireproofing, New Constructior 

1301 Woodswether, Kansas City 5, Mo. 
2016 W. Walnut, Chicago 12, Ill. 
1004 Market St., St. Lovis 1, Mo. 
3206 Houston, Houston 9, Texas 

| 1136 W. Orangethorpe, Fullerton, Colif. 
Milwovkee—Denver—New Orleans 


A. L. ALIN 


Consulting Engineer 


5927 N. 24 Street 
Omaha 10, Nebraska 


Dams, Hydroelectric Power 
Flood Contro 


GOODKIND & O'DEA 
Consulting Engineers 
Design and Supervisior 
Foundations, Structures, Highways 

610 Bloomfield Ave., Bloomfield, N. J. 
1214 Dixwell Avenue, Hamden, Conn. 
325 Spring Street, New York, New York 
7956 Oakton Street, Chicago 31, Iliinois 


JOSEPH S. WARD 
Consulting Soil and 
Foundation Engineer 
Site Investigations @ Laboratory Soil Testing 
Foundation Analysis Airports Engineering 
Reports and Consultation 
91 Roseland Avenue 
Caldwell, New Jersey 
GREER ENGINEERING 
Associates 
Soils Engineers 


98 Greenwood Avenue, Montclair, N. J. 


PORTER, URQUHART, 
McCREARY & O'BRIEN 
O. J. Porter & Co. 
Consulting Engineers 
Airports e Highways e Doms e Structures 
Foundations Stabilization Pavements 
415 Frelinghuysen Ave., Newark 5, N. J. 
625 Eighth Ave., New York 18, N. Y. 
4201 Sunset Bivd., Los Angeles 29, Cal. 
1421 47th Ave., Sacramento 22, Cal. 
1140 Howard St. San Francisco 3, Cal. 


LOUIS BERGER & ASSOCIATES 
Consulting Engineers 
Supervision 
Airfields 
Foundations 


Studies Design 
Expresswoys 
Structures 
177 Oakwood Ave., Orange, N. J. 
2nd and Locust Sts. Harrisburg, Penna. 
Baltimore, Md. 


8. K. HOUGH 
Consulting Engineer 
Seil and Foundation Engineering 
Site Investigation, Soil Testing, Design 
Analysis for Earthworks, Foundations and 
Pavements, Field Inspection, Engineering 
Reports, Consultation 


121 E. Seneca St. Ithaca, New York 


AMAANN & WHITNEY 
Consulting Engineers 
Design and Construction Supervision of 
Bridges, Highways, Expressways, Buildings, 
Special Structures, Airport Facilities 
111 Eighth Avenue, New York 11, N. Y. 
724 E. Mason St., Milwaukee 2, Wicc. 


ANDREWS & CLARK 


Consulting Engineers 


305 East 63rd Street 
New York 21, N, Y, 


BOGERT AND CHILDS 
Consulting Engineers 


Clinton L. Boger: Fred S. Childs 
Ivan L. Boger* Donald M. Ditmars 
Robert A. lincoln Charles A. Manganaro 
William Martir 
Water and Sewage Works e Refuse Dis- 
posal e Drainage e Flood Control e 
Highways & Bridges e Airfields 
145 East 32nd St., New York 16, N. Y. 


BOWE, ALBERTSON & ASSOCIATE 
Engineers 


Works e Industrial 
Municipal Proj- 


Sewage and Water 

Wastes e Refuse Disposal e 

ects e Industrial Buildings -ports @ Plans 

Specifications Supervision Construc- 

Operation e Valuation Laboratory 
Service 


New York 6, N. Y. 


tion ond 


75 West Street 


BROWN & BLAUVELT 
Consulting Engineers 


presswoys, Highways, Parkways, Airports, 


ilroads, Bridges, ams, VV r upply 


Ex 
Ro 


Sewage sal, 
Plannin 


468 Fourth Ave., New York 16, N. Y. 


Supervision 


Re 


THOMAS CRIMMINS CONTRACTING 
COMPANY 
Established 1848 
Difficult Rock Excavation, Heavy Foundations, 
Caissons and Underpinning 
624 Madison Ave. New York 22, N. Y. 
El 5-0270 


FRANK L. EHASZ 


Consulting Engineers 
Highways, Expresswoys, Bridges, 
Buildings, Port Development, Airports, 
Dams, Flood Control, Tunnels, 
Sewerage, Water Supply 
40-29 27th Street 
Long Island City 1, N. Y. 


FARKAS & BARRON 
Consulting Engineers 
Designs @ Supervision e Reports e Highways 
Expresswoys Bridges Housing e Public, 
Commercial and Industrial Buildings Special 
Structures, Marine Structures e Airports 
5 Beekmon Street, New York 38, N. Y. 
11 Commerce Street, Newark, N. J 
173 West Madison Street, Chicago, Illinois 
7 Adelaide Street East, Toronto, Canada 


THE FOUNDATION COMPANY 
Engineered Construction 
ower Plants e Drydocks © Bridges 
Deep Caissons Shipways 
Heavy Foundations 
THE FOUNDATION COMPANY 


57 William Street, New York 5, N. Y. 
BO 9-811) 


HARDESTY & HANOVER 
Consulting Engineers 
Long Span and Movable Bridges, Han- 
over Skew Bascuie, Grade Eliminations, 
Foundations, Expressways and Thruways, 
Other Structures, Supervision, Appraisals 
and Reports 


101 Park Avenue, New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Economic Surveys and Reports 
Engineering Investigations and Reports 
Design and Supervision of Construction 
Port and Harbor Facilities e Highways, 
Expresswoys and Bridges e Power and 
Industrial Plants e Airport Facilities 
27 William St. 1915 Tulane Avenue 
New York 5, N. Y. New Orleans, La. 


HAZEN AND SAWYER 
Engineers 


Water and Sewage Work 
Industrial Waste Disposa 
Drainage and Flood Control, Reports, Design, 
Supervision of Construction and Operation, 
Appraisals and Rates 
122 East 42nd St., 3333 Book Tower 
New York 17, N. Y. Detroit 26, Mich. 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 
Consulting Engineers 
Bridges, Structures, Foundations 
Express Highwoys 
Administrative Services 
1805 Grand Avenue 99 Church Street 
Kansas City 6, Mo. New York 7,N. Y. 


JOHN J. KASSNER & CO 
Consulting Engineers 


Highwoys, Bridges, Structures e Sewerage 
and Drainage e Waterfront Construction 
Site Engineering and Recreational Facilities 
Reports, Designs, Contracts and Speci- 
fications, Supervision of Construction 


111 Broadway New York 6, N. Y. 


KING & GAVARIS 
Consulting Engineers 


Bridges, Highways, Tunnels 
Waterfront Structures, Reports 

nvestigations, Foundations 
Design & Supervision of Construction 


425 Lexington Ave. New York 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y. 


JOHN M. MUDDEMAN ASSOCIATES 
Consulting Engineers 
Stony Brook and Seaford, 
Long Island, N. Y. 
City and Town Planning 
General Municipal Engineering 
Main Office: P. O. Building 
Stony Brook, N. Y. 


LOCKWOOD, KESSLER 
& BARTLETT, INC. 

Unified Civil Engineering Services 
Aerial Photogrammetric Surveying and Map- | 
ping Seismic Subsurface Investigations, Route 
Studies, Highways, Bridges, Airports, Water | 
and Sewage Works.—Reports, Designs, and 

Construction. Supervision 
One Aerial Way Syosset, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 


Foundations for Buildings, Bridges and Dams, 
Tunnels, Bulkheads, Marine Structures, Soil | 
and 


Studies and Tests, Reports, Design 
Supervision 
415 Madison Ave., New York 17,N. Y. 
Phone: El 5-4800 
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PARSONS, BRINCKERHOFF, HALL 
& MACDONALD 
Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 
ways, Harbor Works, Doms, Canals, Traffic, 
Parking and Transportation Reports, Power, 
Industrial Buildings, Housing, Sewerage and 

Water Supply 


51 Broadway New York 6, N. Y. 


E. LIONEL PAVLO 
Consulting Engineer 


Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial Construction 
Public Works, Airports 


642 Fifth Avenue New York 19, N. Y. 


MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Car! A. Arenander 

Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply— Water Treatment 
Sewage and Waste Treatment 
Drainage @ Sewerage e Refuse Disposal 


| 25 West 43rd Street, New York 36, N. Y. 


THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 


| ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Refuse 
Incinerators, Industrial Wastes, 
City Planning 
New York 7, N. Y. 


| 
| 50 Church Street 


PRAEGER » KAVANAGH 


Engineers 


| 126 East 38th St. New York 16,N. Y. 
| 


SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 
Richard £. Dougherty, Consultant 
Manufacturing Plans 


Heavy Engineering 
Structural Mechanical Electrical 


New York 17, N. Y. 


101 Park Ave. 


SEVERUD « ELSTAD « KRUEGER « 
ASSOCIATES 


Consulting Engineers 


Structural Design Supervision Reports 
Buildings ¢ Airports e Special Structures 


415 Lexington Ave., New York 17, N. Y. 


SINGSTAD & BAILLIE 
Consulting Engineers 


Ole Singstad David G. Baillie, Jr. 


Tunnels, Subways, Highways, 

Foundations, Parking Garages 

Investigations, Reports, Design, 
Specifications, Supervision 


24 State St. New York 4, N. Y. 


Professional Services 


Listed alphabetically by states 


FREDERICK SNARE CORPORATION 


Engineers Contractors 


Caracas, 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 
Havana, Cubo 
Bogota, Colombia 


Lima, Peru 
Venezuela 


D. B. STEINMAN 


Consulting Engineer 


BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


Engineers 


TIPPETTS ABBETT 
McCARTHY « STRATTON 


Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervison, Consultation 
62 West 47th Street, New York City 


THE 


CORPORATION 


J. G. WHITE ENGINEERING 


Engineers and Constructors 


80 Broad St., New York 4, N. Y. 


Foreign Work 


New York Detroit 
Chicago Houston 
los Angeles 


THE AUSTIN COMPANY 


Design © Construction e Reports e Plant 
Location Surveys e Domestic and 


16112 Euclid Avenue, ‘acm Ohio 


Seattle 


Wool 
New Y 


HAVENS AND E-AERSON 


W. L. Havens A. A. Burger 
J. W. Avery H. H. Moseley 
F. S. Palocsay E. S. Ordway 


Frank C. Tolies, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuation, Laboratories 
Leader Bidg. 
Cleveland 14, O. 


worth Bidg. 
ork 7,N. Y. 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dams, Water Works, Sewage, Industrial 
Waste and Garbage Disposal e Highways 
Bridges and Airports, Traffic and Parking 
e Appraisals, Investigations, and Reports 
HARRISBURG, PENNA. 
Pittsburgh, Pa. Philadelphia, Pa. 
Daytona Beach, Fia. 


SPRAGUE & HENWOOD, INC. 


Foundation Investigations e Soil Testing and 
Test Borings e Grout Hole Drilling and 
Pressure Grouting e Diamond Core Drilling 


Scranton, Pa. New York, N. Y. 
Philadelphia, Pa. Grand Junction, Colo. 
Pittsburgh, Pa. Atlanta, Georgia 


MODJESKI AND MASTERS 
Consulting Engineers 
F. M. Masters 
G. H. Randall J. R. Glese 
C. W. Hanson H. J. Engel 
Design and Supervision of Construction 
Inspection and Reports 
Bridges, Structures and Foundations 

P.O. Box 167 Philadelphia, Pa. 
Harrisburg, Pa. New Orleans, La. 


Cc. W. RIVA CO. 


Edgar P. Snow John F. Westman 

Highways, Bridges, Tunnels, Airports, 

Sewerage, Water Supply, Soil Tests, 
Reports, Design and Supervision 


511 Westminster St. Prov. 3, R. I. 


ALBRIGHT & FRIEL INC. 
CONSULTING ENGINEERS 
Water, Sewage, Industrial Wastes and 
Incineration Problems, City Planning, High- 
ways, Bridges and Airports, Dams, Flood 
Control, Industrial Buildings, Investigations, 
Reports, Appraisals and Rates 


Three Penn Center Plaza 
Philadelphia 2, Pa. 


DUMONT-GREER ASSOCIATES 
Architects-Engineers 
Airports, Port Facilities 
Public Works Projects, 

Industrial, Urban, Agricultural 

and Rural Development 

Design and Construction Supervision 

1 Rue du Rhone Geneva, Switzerland 

TELEPHONE: 24.63.87 


JUSTIN & COURTNEY 


Consulting Engineers 
Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification 
Sewerage and Sewage Disposal 
Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pa. 


H. A. KULJIAN & COMPANY 
Engineers and Architects 


Power Plants (steam, hydro, diesel) 
Industrial Buildings e Army & Navy 
Installations Airports, Hangars 
Water and Sewage Works 


Design Investigations Reports Surveys 
1200 No. Broad St. Phila. 21, Pa. 


Stadiums 
Bridges 


7016 Euclid Ave. 


THE OSBORN 


Industrial Plants Of 


Grand Stands 
Garages 


ENGINEERING COMPANY 
Designing ¢ Consulting 


fice Buildings 
Field Houses 
laboratories 


Cleveland 3, Ohio 


HUNTING, LARSEN & DUNNELS 
Engineers 


Industrial Plants ¢ Warehouses 
Commercial Buildings ¢ Office Buildings 
Laboratories e Steel and Reinforced 
Concrete Design Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


23rd and Markets 


Engineers 


YULE, STICKLEN, JORDAN & McNEE 


Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Mechanical, Electrical 
309 South Broad St. 
Camp Hill, Po. Philadelphia 7, Pa. 
5 


564 North High St. 


Columbus, Ohio 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Surveys ¢ Design ¢ Supervision 
Sanitary Engineering 
Industrials and Utilities 
Domestic and Foreign 


di 


gton St., 9, 
New York « Washington 


Pa. 


CAPITOL ENGINEERING 


CORPORATION 


Consulting Enginee: 


re 


Design and Surveys @ Roads and Streets 
Sewer Systems e Water Works 


Planning Airports 


Bridges Turnpikes Dams 


Executive Offices 


Dillsbu-g, Pennsylvania 
Washington, D. C. 
Rochester, N. Y. 


Pittsburgh, Pa. 
Saigon, Vietnam 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Sys- 
tems, Water Works Design and Operation, 
City Planning, Municipal Engineering, All 
Types of Surveys 
Home Office: Rochester, Pa. 
Branch Office 
Jackson, Miss. Harrisburg, Pa. 


WILLIAM F. GUYTON AND 
ASSOCIATES 
Consulting Ground- Water Hydrologists 

Underground Water Supplies 
Investigations, Reports, Advice 

307 W. 12th St. 3301 Montrose Bivd. 

Austin 1, Texas Houston 6, Texas 

Phone: GR 7-7165 Phone: JA 2-9885 


ENGINEERS TESTING 
LABORATORY, INC. 
Soil Mechanics and Foundation 
Engineering 
Laboratory Tests 


Soil Borings 
Reports 


Foundation Analyses 
2116 Canada Dry St., Houston 23, Texas 
444 North 9th Street, Baton Rouge, La. | 


LOCKWOOD, ANDREWS & 
NEWNAM 
Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrical 
Reports e Design @ Supervision 
Surveys Valuations 
Corpus Christi e HOUSTON « Victoria 
Texas 


McCLELLAND ENGINEERS 
Soil and Foundation Consultants 


Investigation Reports 
Supervision ¢ Borings and Tests 


2649 N. Main St. Houston 9, Texas 


PRESTRESSING RESEARCH & 
DEVELOPMENT, INC. 


Prestressed Concrete Design 


Buildings Waterfront Structures 
Arches, Shells, Domes 


Bridges 
| 
| 


1511 Transit Tower, San Antonio, Texas 


ALFRED H. GRUPPE 
Consulting Engineer 


Design and Construction 
Supervision of Bridges, Buildings, 
Foundations, Concrete and Steel 

Structures 


828 N. Broadway 
kee 2, Wi j 
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Index To Advertisers 


Aero Service Corporation . . . 
Allis-Chalmers Manufacturing Company 7 8 and 9 
American Bridge Division . . . 6 
American-Marietta Company . . 
Armco Drainage & Metal Products, Ine. 


Avrora Pump Division, The New York Air Brake Company 25 


Bethlehem Steel Company . pans 4, 87 and 109 
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General Motors Technical Center — 25-building research facility 
near Detroit. Archt. — Eero Saarinen & Associates, Bloomfield 
Hills, Mich. Archt. Engr. — Smith, Hinchman & Grylls, Inc., 
Detroit. Contr. — Bryant & Detwiler Co., Detroit. POZZOLITH 
employed in concrete. 


constantly improved since 1932 
to provide top-quality concrete and 
lowest cost-in-place concrete 


Third tube of Lincoln Tunnel, under the Hudson River. Owner 

TIME-TESTED Developed in 1932, PozzouiTH has and Engineer: The Port of New York Authority. General Con- 
es P : tractor: Joint Venture — Mason, Johnson and Maclean, New 

since proven its performance in the nation’s leading structures. Architects York City. POZZOLITH Ready-Mix concrete produced by Hudson 


and engineers repeatedly employ PozzoLitH because it assures unequaled Cuilders Material, Inc., Jersey City, N. J. 


efficiency and uniform dependability. In the past 5 years alone, POZZOLITH 
has been used in more than 67,000,000 cubic yards of concrete. 


APPLIED RESEARCH | 


. Master Builders’ re- 


search resources — unequaled in our industry — insure the latest in product 
improvements, new products and product quality control. 


FIELD SERVICE 7 


. . 100 full-time Master Builders’ -° 


\ field men provide valuable product-use know-how. They work closely with Palm Beach Towers Hotel, Palm Beach, Fla.; Arch. — John Hans 
Graham & Assocs., Washington, D. C.; Struc. Engr. — Oboler & 
Clarke, Miami; Consltg. Engr. — Norman C. Schmid & Assocs., 
cial testing laboratories — making promptly available our 48 years of Palm Beach; G. C. — Taylor Construction Co., Miami; POZZOLITH 
Ready-Mixed concrete — Burnup & Sims, and Rinker Materials, 
West Palm Beach. 


architects, engineers, contractors, concrete producers, owners and commer- 


experience in concrete. 


TOP PERFORMANCE 
these assure you... AND ECONOMY 


. . . POZZOLITH is specified with confidence because it provides concrete of 


highest quality and lowest cost in place, and has been doing so for 25 years. 


NEW GOOKLET "Concrete Control Facts” tells how POZZOLITH im- 
proves control of concrete properties. Write for your copy. 


‘THE bie MASTE R Ey U ' L D a R Ss co. Placing the first concrete pavement in the 41,000-mile interstate 


Highway System to be constructed under the Federal-Aid High- 
DIVISION OF AMERICAN-MARIETTA CO 


way Act of 1956: A 4-mile stretch of 24-foot concrete pavement 

General Offices: Cleveland 3, Ohio * Toronto 9, Ontario * Export: New York 17, N. Y. on U. S. Route 40 west of Topeka, Kansas. Kansas State High- 

Branch Offices In All Principal Cities * Cable: Mastmethod, N. Y. way Commission. Contractor: Koss Construction Co., Kansas 
Division, POZZOLITH employed in concrete. 
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LOCK JOINT ECONOMIES: Owe of a Series 


It’sa 
bargain? 


If Peter Minuit were alive today probably no- 
body would be more surprised than he at the 
extent of the bargain he made with the Indians 
for Manhattan. His $24 investment now has an 
assessed valuation of more than $7,000,000,000. 


But no one should be surprised at the value 
offered by LOCK JOINT CONCRETE PRES- 
SURE PIPE. For a great many years the low 
first cost of this pipe has been assured by keen 


Sales Offices: Chicago, III. » Columbia, S.C. - Denver, Col. - Detroit, Mich. « Hartford, Conn. » Kansas City, Mo. + Perryman, Md. 
Pressure + Water - Sewer - REINFORCED CONCRETE PIPE + Culvert - Subaqueous 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


competitive bidding, its simplicity and speed of 
installation have helped to reduce construction 
costs, its record for dependable, trouble-free 
service has been unexcelled and its operational 
and maintenance costs have been minimal. 


What more can you ask in the way of a bargain? 
Highest quality, low cost, best service, least 
maintenance — that's LOCK JOINT CON- 
CRETE PRESSURE PIPE. 


an 


